STEPTOE & JOHNSON LLP
One Market Plaza, Spear Tower, Suite 3900

San Francisco, CA 94105

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28

Laurie Edelstein (CA Bar #164466)
STEPTOE & JOHNSON LLP

One Market Plaza

Spear Tower, Suite 3900

San Francisco, CA 94105
Telephone: (415) 365-6700
Facsimile: (415) 365-6699
ledelstein@steptoe.com

James R. Nuttall (pro hac vice to be filed)
Michael Dockterman (pro hac vice to be filed)
Tron Fu (pro hac vice to be filed)

Robert F. Kappers (pro hac vice to be filed)
STEPTOE & JOHNSON LLP

227 West Monroe Street, Suite 4700
Chicago, IL 60606

Telephone: (312) 577-1300

Facsimile: (312) 577-1370
jnuttall@steptoe.com
mdockterman@steptoe.com
tfu@steptoe.com

rkappers@steptoe.com

Christopher A. Suarez (pro hac vice to be filed)
STEPTOE & JOHNSON LLP

1330 Connecticut Ave., NW

Washington, DC 20036

csuarez(@steptoe.com

Telephone: (202) 429-3000

Facsimile: (202) 429-3902

Timothy Devlin (#4241)
DEVLIN LAW FIRM LLC
1306 N. Broom Street, 1st Floor
Wilmington, Delaware 19806
Telephone: (302) 449-9010
Facsimile: (302) 353-4251
tdevlin@devlinlawfirm.com

Attorneys for Plaintiff Express Mobile, Inc.

UNITED STATES DISTRICT COURT
NORTHERN DISTRICT OF CALIFORNIA

SAN FRANCISCO DIVISION
EXPRESS MOBILE, INC., )
. )
Plaintiff, g Civil Action No.
v. g COMPLAINT FOR PATENT
WIX.COM. LTD. ) INFRINGEMENT
AND WIX.COM, INC., g JURY TRIAL DEMANDED
Defendant. )
)

COMPLAINT FOR PATENT INFRINGEMENT Express Mobile, IncCAREENGp12

Page 2012 - 1
IPR2022-00572, Wix.com, Ltd. et al. v. Express Mobile, Inc.




STEPTOE & JOHNSON LLP
One Market Plaza, Spear Tower, Suite 3900

San Francisco, CA 94105

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28

COMPLAINT FOR PATENT INFRINGEMENT

Plaintiff Express Mobile, Inc. (“Express Mobile” or “Plaintift”), by its attorneys,
demands a trial by jury on all issues so triable and for its Complaint against Wix.com, Ltd. and
Wix.com, Inc. (collectively, “Wix” or “Defendant’) alleges the following:

NATURE OF THE ACTION

1. This action arises under 35 U.S.C. § 271 for Wix’s infringement of Express
Mobile’s United States Patent Nos. 6,546,397 (“the *397 patent™), 7,594,168 (“the *168 patent”),
9,063,755 (“the *755 patent™), 9,471,287 (“the 287 patent”), and 9,928,044 (“the *044 patent”)
(collectively the “Patents-In-Suit™).

THE PARTIES

2. Plaintiff Express Mobile, Inc. is an inventor-owned corporation organized under
the laws of the State of Delaware with a place of business at 38 Washington Street, Novato, CA
94947.

3. Upon information and belief, Wix.com, Ltd. is an Israeli corporation with a
principal place of business at 40 Namal Tel Aviv St., Tel Aviv, Israel 6350671.

4. Upon information and belief, Wix.com Inc. is a corporation organized and
existing under the laws of Delaware, and is a resident of this District with a place of business at
500 Terry Francois Blvd., San Francisco, CA 94158. See, e.g.,
https://www.wix.com/jobs/locations/san-francisco/. Wix.com Inc. may be served through its
registered agent for service in California, The Corporation Trust Company, 818 West Seventh
Street, Suite 930, Los Angeles, CA 90017.

5. Upon information and belief, Wix provides website building, hosting, and
marketing services to millions of customers, including both businesses and individuals.

JURISDICTION AND VENUE

6. This Court has jurisdiction over the subject matter of this action pursuant to 28
U.S.C. §§ 1331 and 1338(a).
7. On information and belief, jurisdiction and venue for this action are proper in the

Northern District of California.
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8. This Court has personal jurisdiction over Defendant because it has purposefully
availed itself of the rights and benefits of the laws of this State and this Judicial District. On
information and belief, Defendant resides in the Northern District of California by maintaining a
regular and established place of business at 500 Terry Francois Blvd., San Francisco CA 94158.
This Court also has personal jurisdiction over Defendant because it has done and is doing
substantial business in this Judicial District, both generally and, on information and belief, with
respect to the allegations in this complaint, including Defendant’s one or more acts of
infringement in this Judicial District.

0. Venue is proper in this Judicial District under 28 U.S.C. §§ 1391(b) and (c) and
§ 1400(b). Defendant has committed acts of infringement through sales of its website builder in
the Northern District of California and has a regular and established place of business in this
district. Wix’s office in San Francisco is a physical place in the district, it is an established
location where Wix’s business has been carried out for several years, and Wix publicly
advertises its presence in the district. See In Re Cray, Inc., 871 F.3d 1355, 1360-61 (Fed. Cir.
2017).

THE PATENTS-IN-SUIT

10. Plaintiff is the lawful owner of all rights, title, and interest in United States Patent
No. 6,546,397 entitled “Browser Based Web Site Generation Tool and Run Time Engine,”
including the right to sue and to recover for infringement thereof. The *397 patent was duly and
legally issued on April 8, 2003, naming Steven H. Rempell as the inventor. A true and correct
copy of the 397 patent is attached as Exhibit A.

11. The inventions of the 397 patent solve technical problems related to website
creation and generation. For example, the inventions enable the creation of websites through
browser-based visual editing tools such as selectable settings panels which describe website
elements, with one or more settings corresponding to commands. These features are exclusively
implemented utilizing computer technology including a virtual machine.

12. The claims of the *397 patent do not merely recite the performance of some pre-

Internet business practice on the Internet. Instead, the claims of the *397 patent recite inventive
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concepts that are rooted in computerized website creation technology, and overcome problems
specifically arising in the realm of computerized website creation technologies.

13. The claims of the *397 patent recite inventions that are not merely the routine or
conventional use of website creation systems and methods. Instead, the inventions teach a
browser-based website creation system and method in which the user-selected settings
representing website elements are stored in a database, and in which said stored information is
retrieved to generate said website.

14. The technology claimed in the *397 patent does not preempt all ways of using
website or web page authoring tools nor any other well-known prior art technology.

15. Accordingly, each claim of the *397 patent recites a combination of elements
sufficient to ensure that the claim amounts to significantly more than a patent on an ineligible
concept.

16. In Case No. 3:18-CV-04679-RS, a case filed in the Northern District of
California, the defendant in that action, Code and Theory LLC. brought a Motion to Dismiss
Plaintiff’s Complaint asserting that the 397 patent and U.S. Patent No. 7,594,168 (asserted in
Count II below) are not subject matter eligible under 35 U.S.C. § 101 as a matter of law. (Case
No. 3:18-CV-04679-RS Dkt.35). Subsequent briefing included Plaintiff Express Mobile, Inc.’s
Opposition to Defendant Code and Theory LLC’s Motion to Dismiss Plaintiff’s Complaint (Case
No. 3:18-CV-04679-RS Dkt.40), and Motion to Dismiss Plaintiff’s Complaint [sic] (Case No.
3:18-CV-04679-RS Dkt.41). Each of those filings is incorporated by reference into this
Complaint.

17. In C.A. 2:17-00128, a case filed in the Eastern District of Texas, the defendant in
that action, KTree Computer Solutions brought a Motion for Judgment on the Pleadings asserting
that the 397 patent and U.S. Patent No. 7,594,168 (asserted in Count II below) were invalid as
claiming abstract subject matter under 35 U.S.C. § 101. (C.A. 2:17-00128 Dkt. 9.) Subsequent
briefing included Plaintiff’s Response and related Declarations and Exhibits (C.A. 2:17-00128
Dkt. 17, 22-24), KTree’s Reply (C.A. 2:17-00128 Dkt. 25), and Plaintiff’s Sur-Reply and related
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Declarations and Exhibits (C.A. 2:17-00128 Dkt. 26-27). Each of those filings is incorporated
by reference into this Complaint.

18. After a consideration of the respective pleadings, Magistrate Judge Payne
recommended denial of KTree’s motion, without prejudice, holding that “the claims appear to
address a problem particular to the internet: dynamically generating websites and displaying web
pages based on stored user-selected settings” and further stating “the asserted claims do not bear
all of the hallmarks of claims that have been invalidated on the pleadings by other courts in the
past. For example, the claims are not merely do-it-on-a-computer claims.” (Dkt. 29, attached as
Exhibit F.) No objection was filed to the Magistrate Judge’s report and recommendation and the
decision therefore became final.

19. In Case No. 3:18-CV-04688-RS, a case filed in the Northern District of
California, the defendant in that action, Pantheon Systems, Inc. brought a Motion to Dismiss
Counts I and IT of Plaintiff’s First Amended Complaint asserting that the 397 patent and U.S.
Patent No. 7,594,168 (asserted in Count II below) were directed to the abstract idea of creating
and displaying webpages based upon information from a user with no further inventive concept
and purportedly ineligible for patenting under 35 U.S.C. § 101 (“§ 101”"). (Case No. 3:18-CV-
04688-RS Dkt.26) Subsequent briefing included Plaintiff’s Answering Brief in Opposition of
Defendant’s Motion to Dismiss (Case No. 3:18-CV-04688-RS Dkt.32), and Reply in Support of
Defendant’s Motion to Dismiss Counts I and II of Plaintiff’s First Amended Complaint (Case
No. 3:18-CV-04688-RS Dkt.34). Each of those filings is incorporated by reference into this
Complaint.

20. After a motion hearing and a consideration of the respective pleadings, Hon.
Richard Seeborg denied both motions holding that “it simply cannot be said on the present
record that the claims are drawn so broadly as to be divorced from the potentially patent-eligible
purported technological improvements described in the specification” and further stating “The
patents here are directed at a purportedly revolutionary technological solution to a technological
problem—how to create webpages for the internet in a manner that permits “what you see is

what you get” editing, and a number of other alleged improvements over the then-existing
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methodologies.” (Case No. 3:18-CV-04679-RS Dkt.45; Case No. 3:18-CV-04688-RS Dkt.40;
attached as Exhibit G.)

21. Plaintiff is the lawful owner of all rights, title, and interest in United States Patent
No. 7,594,168 entitled “Browser Based Web Site Generation Tool and Run Time Engine,”
including the right to sue and to recover for infringement thereof. The *168 patent was duly and
legally issued on September 22, 2009, naming Steven H. Rempell as the inventor. A true and
correct copy of the 168 patent is attached as Exhibit B.

22. The inventions of the *168 patent solve technical problems related to website
creation and generation. For example, the inventions enable the creation of websites through
browser-based build tools and a user interface. These features are exclusively implemented
utilizing computer technology.

23. The claims of the 168 patent do not merely recite the performance of some pre-
Internet business practice on the Internet. Instead, the claims of the 168 patent recite inventive
concepts that are rooted in computerized website creation technology, and overcome problems
specifically arising in the realm of computerized website creation technologies.

24. The claims of the 168 patent recite inventions that are not merely the routine or
conventional use of website creation systems and methods. Instead, the inventions teach a
browser-based website creation system including a server comprising a build engine configured
to create and apply styles to, for example, a website with web pages comprised of objects.

25. The technology claimed in the *168 patent does not preempt all ways of using
website or web page authoring tools nor any other well-known or prior art technology.

26. Accordingly, each claim of the 168 patent recites a combination of elements
sufficient to ensure that the claim amounts to significantly more than a patent on an ineligible
concept.

217. Plaintiff is the lawful owner of all rights, title, and interest in United States Patent
No. 9,063,755 entitled “Systems and methods for presenting information on mobile devices,”

including the right to sue and to recover for infringement thereof. The *755 patent was duly and
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legally issued on June 23, 2015, naming Steven H. Rempell, David Chrobak and Ken Brown as
the inventors. A true and correct copy of the *755 patent is attached as Exhibit C.

28. The inventions of the *755 patent solve technical problems related to a system for
generating code to provide content on a display of a device. For example, the inventions of the
>755 patent produce and deliver code in the form of players and applications to devices. The
players and applications then display information received from a web service. These features
are exclusively implemented utilizing computer technology.

29. The claims of the *755 patent do not merely recite the performance of some pre-
Internet business practice on the Internet. Instead, the claims of the *755 patent recite inventive
concepts that are rooted in the computerized generation of content on a display of a device, such
as a mobile device, and overcome problems specifically arising in the realm of computerized
content generation and display technologies.

30. The claims of the *755 patent recite inventions that are not merely the routine or
conventional use of systems and methods for the computerized generation of content on a display
of a device. Instead, the inventions feature systems for use with devices and methods of using
the systems with authoring tools to produce Players specific to each device and Applications that
are device independent.

31. The technology claimed in the *755 patent does not preempt all ways for the
computerized generation of code for a display of a device nor any other well-known or prior art
technology.

32. Accordingly, each claim of the 755 patent recites a combination of elements
sufficient to ensure that the claim amounts to significantly more than a patent on an ineligible
concept.

33, Plaintiff is the lawful owner of all rights, title, and interest in United States Patent
No. 9,471,287 entitled “Systems and Methods for Integrating Widgets on Mobile Devices,”
including the right to sue and to recover for infringement thereof. The 287 patent was duly and
legally issued on October 18, 2016, naming Steven H. Rempell, David Chrobak and Ken Brown

as the inventors. A true and correct copy of the 287 patent is attached as Exhibit D.
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34, The inventions of the *287 patent solve technical problems related to generating
content on a display of a device, such as the display of a mobile device. For example, the
inventions of the 287 patent define a User Interface (“UI”) object, either selected by a user or
selected automatically, for display on the device. The inventions of the 287 patent also produce
and deliver code in the form of players and applications to devices. The players and applications
then display information received from a web service. These features are exclusively
implemented utilizing computer technology.

35. The claims of the 287 patent do not merely recite the performance of some pre-
Internet business practice on the Internet. Instead, the claims of the 287 patent recite inventive
concepts that are rooted in the computerized generation of content on a display of a device, such
as a mobile device, and overcome problems specifically arising in the realm of computerized
display content generation technologies.

36. The claims of the 287 patent recite inventions that are not merely the routine or
conventional use of systems and methods for the computerized generation of content on a display
of a device. Instead, the inventions feature systems for use with devices and methods of using
the systems with authoring tools to produce Players specific to each device and Applications that
are device independent.

37. The technology claimed in the 287 patent does not preempt all ways for the
computerized generation of content on a display of a device nor any other well-known or prior
art technology.

38. Accordingly, each claim of the 287 patent recites a combination of elements
sufficient to ensure that the claim amounts to significantly more than a patent on an ineligible
concept.

39. Plaintiff is the lawful owner of all rights, title, and interest in United States Patent
No. 9,928,044 entitled “Systems and Methods for Programming Mobile Devices,” including the
right to sue and to recover for infringement thereof. The *044 patent was duly and legally issued
on March 27, 2018, naming Steven H. Rempell, David Chrobak and Ken Brown as the inventors.

A true and correct copy of the 044 patent is attached as Exhibit E.
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40. The inventions of the 044 patent solve technical problems related to generating
and distributing programming to mobile devices over a network. For example, the inventions of
the 044 patent define a User Interface (“UI”’) object, either selected by a user or selected
automatically, for display on the device. The inventions of the ’044 patent also produce and
deliver code in the form of players and applications which include web page views. The players
and applications then display information received from a web service. These features are
exclusively implemented utilizing computer technology.

41. The claims of the 044 patent do not merely recite the performance of some pre-
Internet business practice on the Internet. Instead, the claims of the *044 patent recite inventive
concepts that are rooted in the computerized generation of content on a display of a device, such
as a mobile device, and overcome problems specifically arising in the realm of computerized
display content generation technologies.

42. The claims of the *044 patent recite inventions that are not merely the routine or
conventional use of systems and methods for the computerized generation of content on a display
of a device. Instead, the inventions feature systems for use with devices and methods of using
the systems with authoring tools to generate and distribute application and player code that
generate displays on a device, such as a mobile device, utilizing information stored in databases
and retrieved from web services.

43. The technology claimed in the 044 patent does not preempt all ways for the
computerized generation and distribution of programming to a device nor any other well-known
or prior art technology.

44. Accordingly, each claim of the *044 patent recites a combination of elements
sufficient to ensure that the claim amounts to significantly more than a patent on an ineligible

concept.

BACKGROUND

45. Plaintiff Express Mobile is a leader in the business of developing mobile app and
web site design and creation platforms, and has intellectual property including U.S. patents

relating to certain tools useful in the field. Express Mobile is managed by individuals with many
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years of technology and business experience. The CEO of Express Mobile, Steve Rempell, is the
inventor of Express Mobile’s patent portfolio. Mr. Rempell has over 50 years’ experience in
technology companies, with much of that work focused on web-based technologies and
applications.

46. Defendant Wix is a well-known company that provides website building, hosting,
and marketing services to businesses as well as individuals. Wix has grown rapidly and now
generates billions of dollars of revenue per year.

47. Using the technology claimed by the Patents-In-Suit, Wix’s Website Builder and
Wix Editor (the “Accused Instrumentalities’) build, host, and market websites for Wix’s
customers by letting the customers select settings representing website elements, storing these
settings in a database, and retrieving stored information to generate websites. The Accused
Instrumentalities also generate code in the form of players and applications that can interact with
web services to provide content for display on users’ devices.

48. The Accused Instrumentalities enable a user to produce a website through a
browser on the user’s computer that interacts with the server facility and platform hosted by Wix.
That website is then viewable by other users with a browser, including Microsoft Internet
Explorer and Edge, Mozilla Firefox, Apple Safari, and Google Chrome. All of these well-known
modern browsers rely on engines that fit the definition of a virtual machine, which interprets and
executes JavaScript, HTML, CSS, and other code, to render web pages on a computer. These
engines include, but are not limited to, JavaScript engines such as Chrome V8 (Chrome),
SpiderMonkey (Firefox), JavaScriptCore (Safari), and Chakra (Edge), as well as browser engines
such as Webkit (Safari), Gecko (Safari), and Blink (Chrome).

COUNT I — INFRINGEMENT OF U.S. PATENT NO. 6,546,397

49. Plaintiff incorporates by reference the allegations contained in paragraphs 1 to 48
above.
50. Defendant Wix has manufactured, used, offered for sale, or sold browser-based

website building tools that infringe, either literally or under the doctrine of equivalents, one or
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more claims of the 397 patent in violation of 35 U.S.C. § 271(a). Defendant’s infringement will
continue unless enjoined by this Court.

51. On information and belief, Wix has and continues to directly infringe at least
claim 1 of the 397 patent through its Accused Instrumentalities that provide browser-based
website authoring tools in which the user-selected settings representing website elements are
stored in a database, and in which said stored information is retrieved to generate said website.

52. For example, Wix infringes at least claim 1 of the 397 patent by presenting a
viewable menu having a user selectable panel of settings (e.g., font size) describing elements on
a web site, said panel of settings being presented through a browser on a computer adapted to
accept one or more of said selectable settings in said panel as inputs therefrom, and where at

least one of said user selectable settings in said panel corresponds to commands to said virtual

machine.
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53.  The user selectable settings correspond to commands to the virtual machine. For
example, in the viewable menu above, one of the user selected settings is the font size of the
tagline “NEXT GAME.” That setting corresponds to the commands to a virtual machine (e.g.,
font-size) to display the text in the selected size (e.g., 24px) or some other sizes.

4 <¢h5 class="font_5" style="font-size:2dpx;">
<span style="font-size:24px;">NEXT GAME</span:
</h5>

54. The Accused Instrumentalities generate a display (e.g., preview) in accordance
with one or more user selected settings substantially contemporaneously with the selection

thereof. For example, as shown below when the font-size is changed from 24px to 64px in the
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panel of settings, Wix’s Website Builder generates the display substantially contemporaneously

with the selection.
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55. On information and belief, the Accused Instrumentalities use a database to store
information representative of the user selected settings. For example, the presence of a database
(or databases) in Wix’s Website Builder is evidenced by, among other things, the saving of the
user selectable settings formatted in JavaScript Object Notation (JSON) to the backend server.
As seen below, shortly after a user selects a new text size for the tagline “NEXT GAME” Wix’s
Website Builder processes and saves the settings formatted in JSON. JSON is a data format
frequently used to store and query databases. See, e.g.,
https://www.infoworld.com/article/3222851/what-is-json-javascript-object-notation-
explained.html. Other user selected settings stored include theme, cover image, accent,

alignment, font, logo, among others.
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Content-Type: application/json;charset=utf-8
Date: Wed, 09 Oct 2819 19:50:35 GMT

Server: Pepyaka/1.15.10

Transfer-Encodina: chunked

The Accused Instrumentalities generate a website by retrieving information

b3
o

o

Builder generates the website below including the tagline “WELCOME TO OUR FANSITE” by

retrieving the user selected font size setting from a database.
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57. The Accused Instrumentalities build one or more web pages of the website from

the information in the database and at least one run time file. For example, Wix’s Website
Builder builds the web page shown above using information from the database (e.g., tagline, font
size) and a number of run time files, including HTML, JavaScript, and other code files.

58. At run time, the at least one run time file utilizes information stored in the
database to generate the HTML, CSS, and JavaScript code for one or more displayed web pages.
The HTML, CSS, JavaScript code represents virtual machine commands that is interpreted and
executed by the applicable browser engine, which comprises an abstract machine that is not built
in hardware but is emulated in software, to render the web page display. In the exemplary
screenshot below, at least one run time file in Wix’s Website Builder generates HTML, CSS, and

JavaScript code corresponding to the displayed web page shown above.
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59. The presence of the above referenced elements is demonstrated, by way of
example, by reference to publicly available information. See, e.g.,
https://support.wix.com/en/article/building-a-website-for-free;
https://www.wix.com/website/templates; https://support.wix.com/en/;
https://support.wix.com/en/the-wix-editor/editor-basics; https://support.wix.com/en/the-wix-
editor/editor-basics; https://support.wix.com/en/article/using-the-editor-menus;
https://support.wix.com/en/article/arranging-the-content-on-your-sites-pages;
https://support.wix.com/en/the-wix-editor/text; https://support.wix.com/en/the-wix-editor/image;
https://support.wix.com/en/the-wix-editor/video; https://support.wix.com/en/the-wix-
editor/social; https://support.wix.com/en/the-wix-editor/pro-gallery;
https://support.wix.com/en/the-wix-editor/strips-columns; https://support.wix.com/en/the-wix-
editor/lists-grids-1471254; https://support.wix.com/en/the-wix-editor/button;
https://support.wix.com/en/the-wix-editor/slideshows; https://support.wix.com/en/the-wix-

editor/save-publish-and-upgrade; https://support.wix.com/en/the-wix-editor/lightbox;
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https://support.wix.com/en/the-wix-editor/hover-box; https://support.wix.com/en/article/adding-
and-setting-up-google-maps.

60. On information and belief, Wix was made aware of the 397 patent and its
infringement thereof at least as early as December 20, 2018 when Plaintiff provided notice of
Defendant’s infringement of the 397 patent.

61. Upon information and belief, since at least the time Defendant received notice,
Defendant have induced and continues to induce others to infringe at least one claim of the 397
patent under 35 U.S.C. § 271(b) by, among other things, and with specific intent or willful
blindness, actively aiding and abetting others to infringe, including but not limited to
Defendant’s partners, clients, customers, and end users, whose use of the Accused
Instrumentalities constitutes direct infringement of at least one claim of the *397 patent.

62. In particular, Defendant’s actions that aid and abet others such as customers,
clients, partners, developers, and end users to infringe include advertising and distributing the
Accused Instrumentalities and providing instruction materials, training, and services regarding
the Accused Instrumentalities. Defendant actively encourages the adoption of the Accused
Instrumentalities and provides support sites for the vast network of developers working with the
Accused Instrumentalities, emphasizing the user-friendly nature of their website builder and
explaining that “[w]ith the world’s most innovative drag and drop website builder, you can
design any website you want,” and that “[t]he Wix Editor is the platform you use to build and
edit your website. It is packed full of features to help you[] create a stunning and functional

website.” (See, e.g., https://support.wix.com/en/article/getting-started-with-the-wix-editor;

https://www.wix.com/features/main). On information and belief, Defendant has engaged in such
actions with specific intent to cause infringement or with willful blindness to the resulting
infringement because Defendant has had actual knowledge of the 397 patent and knowledge that
their acts were inducing infringement of the *397 patent since at least the date Defendant
received notice that such activities infringed the *397 patent.

63. Upon information and belief, Defendant is liable as contributory infringers of the

’397 patent under 35 U.S.C. § 271(c) by offering to sell, selling and importing into the United
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States website or web page authoring tools to be especially made or adapted for use in an
infringement of the 397 patent. The Accused Instrumentalities are a material component for use
in practicing the 397 patent and are specifically made and are not a staple article of commerce
suitable for substantial non-infringing use.

64. Upon information and belief, since the date of its receipt of notice, Defendant’s
infringement of the *397 patent has been willful.

65. Defendant’s infringement has damaged and continues to damage and injure
Plaintiff. Plaintiff’s injury is irreparable and will continue unless and until Defendant is enjoined
by this Court from further infringement.

COUNT II — INFRINGEMENT OF U.S. PATENT NO. 7.594.168

66. Plaintiff incorporates by reference the allegations contained in paragraphs 1 to 65
above.

67. Defendant Wix has manufactured, used, offered for sale, or sold browser-based
website building tools that infringe, either literally or under the doctrine of equivalents, one or
more claims of the 168 patent in violation of 35 U.S.C. § 271(a). Defendant’s infringement will
continue unless enjoined by this Court.

68. On information and belief, Wix has and continues to directly infringe at least
claim 1 of the *168 patent through its Accused Instrumentalities that provide browser-based
website authoring tools in which the user-selected settings representing website elements are
stored in a database, and in which said stored information is retrieved to assemble said website.

69. For example, Wix infringes at least claim 1 of the *168 patent by providing a
system for assembling a web site comprising a server comprising a build engine configured
practice each limitation of claim 1 through a combination of features. As shown in the exemplary
screenshot below, the Accused Instrumentalities comprise Wix’s Website Builder’s editor as part

of a system for assembling a web site hosted on Wix’s server.
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70. The Accused Instrumentalities are configured to accept user input to create a
website comprising a plurality of web pages, where each web page comprising a plurality of
objects, such as a Page Background, Text Boxes, Images, and Input Fields. For example, as
shown in the screenshot below, the Wix Website Builder’s editor is configured to accept user

input (e.g., selection of font size) for text boxes displayed on the website.

J
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71.  The Accused Instrumentalities’ build engine is configured to accept user input to
associate a style with objects of the plurality of web pages. As shown in the screenshots below,

by using Wix’s Website Builder’s editor (including the “Wix Pro Gallery” feature), a user can
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input fields to associate a style with an object or series of objects. Additionally, the at least one
button object or at least one image object is associated with a style that includes values defining
transformations and time lines for the at least one button object or at least one image object.
Buttons and images created using Wix’s Website Builder editor and the Wix Pro Gallery have
associated styles, such as Layout, Settings, and Design. The buttons and images that can be
selected from the Wix Pro Gallery further include transformations and time lines definitions that
affect the appearance and behavior of the buttons or images as a sequence of changes. For
example, images in a photo gallery are associated with scroll animation styles through CSS as
shown in the screenshots below. By selecting a combination of options within the Wix Pro

Gallery settings, a user can associate transformations and time lines of the gallery images.

&« C Y @ editorwixcom/html/editor/web/renderer/edit/b631942a-d29d-481c-adc0-fdbc3dfbbde?editorSessionld=3b192095-b117-4bc1-b2cf-dfc77d35
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72. Each Accused Instrumentalities’ web page is defined entirely by each of the
plurality of objects (e.g., sections, images, text, and buttons) comprising that web page and the
style (e.g., Accent, color, font-size) associated with the object.

73. The Accused Instrumentalities are configured to produce a database with a
multidimensional array comprising the objects that comprise the web site including data
defining, for each object, the object style, an object number, and an indication of the web page
that each object is part of. For example, Wix’s Website Builder saves information about each
user’s website, including information representative of the user selected settings in a database.
Wix’s databases include multi-dimensional arrays containing the information and settings
describing each user’s Wix website identifiable by indices. Wix further stores the Header,

Footer, sections, and associated settings of each user’s website’s web pages. Wix’s Website

Builder’s ability to later retrieve the object data to generate web pages that correctly associate the

objects with the web page they are in and using the user-selected settings reflects that Wix’s
databases include data records defining these objects and associated settings, database record

identifiers, and data associating these objects with their corresponding web pages.
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74. On information and belief, the Accused Instrumentalities use a database to store
objects and style data. For example, the presence of a database (or databases) in Wix’s Website
Builder is evidenced by, among other things, the saving of the user selectable settings formatted
in JavaScript Object Notation (JSON) to the backend server. As seen below, shortly after a user
selects a new text size for the tagline “Helping you design success!” Wix’s Website Builder
processes and saves the settings formatted in JSON. JSON is a data format frequently used to
store and query databases. See, e.g., https://www.infoworld.com/article/3222851/what-is-json-
javascript-object-notation-explained.html. Other user selected settings stored include theme,

cover image, accent, alignment, font, logo, among others.
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75. The Accused Instrumentalities are configured to provide the database to a server

accessible to web browser. For example, Wix’s Website Builder provides the database for its

users’ websites to a server accessible over the Internet by web browsers. Wix’s servers host

websites for its users over the Internet that include the web pages created using Accused

Instrumentalities. These websites are accessible to website visitors through a web browser.

76.

The Accused Instrumentalities are configured to provide the database wherein the

database is produced such that a web browser with access to a runtime engine is configured .to

generate the web-site from the objects and style data extracted from the provided database.

Wix’s servers use the database of object and style data to send files to website visitors that allow

the visitor’s web browser to generate the website from the data in the database. The visitor’s

web browser has access to runtime engine files that facilitate retrieval of the objects and style
data from Wix’s databases.
77.  The Accused Instrumentalities generate a website by retrieving information

representative of user selected settings stored in Wix’s database. For example, Wix’s Website
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Builder generates the website below including the tagline “WELCOME TO OUR FANSITE” by

retrieving the user selected font size setting from a database.
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78.  The presence of the above referenced elements is demonstrated, by way of
example, by reference to publicly available information. See, e.g.,
https://support.wix.com/en/article/building-a-website-for-free;
https://www.wix.com/website/templates; https://support.wix.com/en/;
https://support.wix.com/en/the-wix-editor/editor-basics; https://support.wix.com/en/the-wix-
editor/editor-basics; https://support.wix.com/en/article/using-the-editor-menus;
https://support.wix.com/en/article/arranging-the-content-on-your-sites-pages;
https://support.wix.com/en/the-wix-editor/text; https://support.wix.com/en/the-wix-editor/image;
https://support.wix.com/en/the-wix-editor/video; https://support.wix.com/en/the-wix-
editor/social; https://support.wix.com/en/the-wix-editor/pro-gallery;
https://support.wix.com/en/the-wix-editor/strips-columns; https://support.wix.com/en/the-wix-
editor/lists-grids-1471254; https://support.wix.com/en/the-wix-editor/button;
https://support.wix.com/en/the-wix-editor/slideshows; https://support.wix.com/en/the-wix-

editor/save-publish-and-upgrade; https://support.wix.com/en/the-wix-editor/lightbox;
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https://support.wix.com/en/the-wix-editor/hover-box; https://support.wix.com/en/article/adding-
and-setting-up-google-maps.

79. On information and belief, Wix was made aware of the *168 patent and its
infringement thereof at least as early as December 20, 2018 when Plaintiff provided notice of
Defendant’s infringement of the *168 patent.

80. Upon information and belief, since at least the time Defendant received notice,
Defendant has induced and continues to induce others to infringe at least one claim of the *168
patent under 35 U.S.C. § 271(b) by, among other things, and with specific intent or willful
blindness, actively aiding and abetting others to infringe, including but not limited to
Defendant’s partners, clients, customers, and end users, whose use of the Accused
Instrumentalities constitutes direct infringement of at least one claim of the *168 patent.

81. In particular, Defendant’s actions that aid and abet others such as customers,
clients, partners, developers, and end users to infringe include advertising and distributing the
Accused Instrumentalities and providing instruction materials, training, and services regarding
the Accused Instrumentalities. Defendant actively encourages the adoption of the Accused
Instrumentalities and provide support sites for the vast network of developers working with the
Accused Instrumentalities, emphasizing the user-friendly nature of their website builder and
explaining that “[w]ith the world’s most innovative drag and drop website builder, you can
design any website you want,” and that “[t]he Wix Editor is the platform you use to build and
edit your website. It is packed full of features to help you[] create a stunning and functional
website.” (See, e.g., https://support.wix.com/en/article/getting-started-with-the-wix-editor;
https://www.wix.com/features/main). On information and belief, Defendant has engaged in such
actions with specific intent to cause infringement or with willful blindness to the resulting
infringement because Defendant has had actual knowledge of the *168 patent and knowledge that
their acts were inducing infringement of the 168 patent since at least the date Defendant
received notice that such activities infringed the 168 patent.

82. Upon information and belief, Defendant is liable as contributory infringers of the

’168 patent under 35 U.S.C. § 271(c) by offering to sell, selling and importing into the United
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States website or web page authoring tools to be especially made or adapted for use in an
infringement of the *168 patent. The Accused Instrumentalities are a material component for use
in practicing the *168 patent and are specifically made and are not a staple article of commerce
suitable for substantial non-infringing use.

83. Upon information and belief, since the date of its receipt of notice, Defendant’s
infringement of the *168 patent has been willful.

84. Defendant’s infringement has damaged and continues to damage and injure
Plaintiff. Plaintiff’s injury is irreparable and will continue unless and until Defendant is enjoined
by this Court from further infringement.

COUNT I — INFRINGEMENT OF U.S. PATENT NO. 9,063,755

85. Plaintiff incorporates by reference the allegations contained in paragraphs 1 to 84
above.

86. Defendant has manufactured, used, offered for sale, or sold programming
generation and distribution tools that infringe, either literally or under the doctrine of
equivalents, one or more claims of the 755 patent in violation of 35 U.S.C. § 271(a).
Defendant’s infringement will continue unless enjoined by this Court.

87. On information and belief, Defendant has and continues to directly infringe at
least claim 12 of the *755 patent by practicing each claim limitation for displaying content on a
display of a device utilizing a registry of one or more web components related to inputs and
outputs of a web service.

88. For example, Wix’s Website Builder stores a registry of symbolic names required
to evoke a web component (e.g., map, video, etc.) and address of a web service (e.g., Google

Maps, YouTube video, etc.).
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19 89. The Accused Instrumentalities include the ability to select web components for
20| display on a web page. Users can add content to their website accessible by symbolic names.
21| This content includes web components that relate to inputs and outputs of web services over the
22 | Internet. For example, Wix’s Website Builder integrates with third-party web services such as
23 [ Google Maps, YouTube, Vimeo, Facebook, Instagram, among others, integrate with payment
24 | providers like PayPal, and integrate with additional web services such as Appointments &

25| Services, Calendar, among others. For example, a user can add map images to their website

26| provided from a Google Maps web service.

27
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90. Wix’s Website Builder also stores an address of the web service. For example, the
exemplary screenshot below shows that Wix stores the web address of the Google Maps web
service for retrieving map content. When the embedded Google Map is clicked by the user, a

request is made to a web address located at https://maps.googleapis.com
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91.  The Accused Instrumentalities allow Wix users to define Ul objects on their
website. For example, Wix users select, using the Website Builder editor, content to be placed
on their websites, such as text, input fields, buttons, images, and divs. The UI objects correspond
to the web components included in the computer memory described above. For example, Wix’s
Website Builder editor allows users to define content on their website for maps and videos.
These Ul objects correspond to the map and video web components. These web components
include both inputs from and outputs to corresponding web services.

92. The Accused Instrumentalities select the symbolic names described above. For
example, Wix’s Website Builder is configured to generate a Google Maps object upon a user’s
request. The selected symbolic name for the map web component is associated with the Ul
object.

93.  The Accused Instrumentalities produce an application including the selected
symbolic name of the defined UI object, where the application is a device-independent code. For
example, the Google Maps object that can be incorporated into a website is built from at least a
portion of the information in Wix’s databases. The settings selected by the user that are stored in
Wix’s databases are used to build the user’s web pages reflecting those settings.

94. The Accused Instrumentalities produce a player, where the player is a device-

dependent code. In order for a site to display on different devices through a browser or through
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responsive capabilities, there is device dependent code. See, e.g., X Commerce, Inc. v Express
Mobile, Inc., Case No 17-cv-02605-RS, NDCA, DKT 79-5.

95. The Accused Instrumentalities provide the application and player to the device
and executed on the device and when the application and player are provided to the device and
executed on the device, and when the user of the device provides one or more input values
associated with an input symbolic name to an input of the defined UI object, the device provides
the user provided one or more input values and corresponding input symbolic name to the web
service. Wix makes its customers’ websites accessible to website visitors’ devices. The website
visitors connect to the website on their own devices which are supplied the application and
player code described above. The website visitors are then able to provide input values (e.g.,
typed text, mouse clicks, button clicks, touches, swipes, etc.) to an input of the defined UI object
associated with an input symbolic name. The website provided by Wix is designed such that
when a website visitor provides input as described above, this input is provided to the web
service. For example, when a website visitor clicks buttons, types text, touches a touch screen,
or swipes the screen, these inputs are transmitted along with a corresponding input symbolic
name to the web service through an HTTP request protocol, such as a POST or GET method call,
over the Internet.

96. The web service utilizes the input symbolic name and the user provided one or
more input values for generating one or more output values having an associated output symbolic
name. Based on the received input from a website visitor as described above, the web service
generates an output to send to the visitor’s browser. For example, when a website visitor clicks
zoom in, zoom out, or drag a map, the Google Maps web service receives an indication of the
click (input), and in response generates output values such as map data and result codes, and
associated symbolic name.

97. The player receives the output symbolic name and corresponding one or more
output values and provides instructions for the display of the device to present an output value in
the defined UI object. The player, described above, receives the output values such as map data

and result codes, and associated symbolic name in an HTTP response from the web service. The
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player then presents the received output values for display in the UI object. For example, an
output of the Google Maps map web service includes the actual updated map images that are
then presented within the visitor’s browser.

98. The presence of the above referenced elements is demonstrated, by way of
example, by reference to publicly available information. See, e.g.,
https://support.wix.com/en/article/building-a-website-for-free;
https://www.wix.com/website/templates; https://support.wix.com/en/;
https://support.wix.com/en/the-wix-editor/editor-basics; https://support.wix.com/en/the-wix-
editor/editor-basics; https://support.wix.com/en/article/using-the-editor-menus;
https://support.wix.com/en/article/arranging-the-content-on-your-sites-pages;
https://support.wix.com/en/the-wix-editor/text; https://support.wix.com/en/the-wix-editor/image;
https://support.wix.com/en/the-wix-editor/video; https://support.wix.com/en/the-wix-
editor/social; https://support.wix.com/en/the-wix-editor/pro-gallery;
https://support.wix.com/en/the-wix-editor/strips-columns; https://support.wix.com/en/the-wix-
editor/lists-grids-1471254; https://support.wix.com/en/the-wix-editor/button;
https://support.wix.com/en/the-wix-editor/slideshows; https://support.wix.com/en/the-wix-
editor/save-publish-and-upgrade; https://support.wix.com/en/the-wix-editor/lightbox;
https://support.wix.com/en/the-wix-editor/hover-box; https://support.wix.com/en/article/adding-
and-setting-up-google-maps.

99. On information and belief, Accused Instrumentalities are used, marketed,
provided to, and/or used by or for Defendant’s partners, clients, customers and end users across
the country and in this district.

100. On information and belief, Defendant was made aware of the 755 patent and its
infringement thereof at least since the filing of the complaint.

101.  Upon information and belief, since at least the time Defendant received notice,
Defendant has induced and continue to induce others to infringe at least one claim of the 755
patent under 35 U.S.C. § 271(b) by, among other things, and with specific intent or willful

blindness, actively aiding and abetting others to infringe, including but not limited to
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Defendant’s partners, clients, customers, and end users, whose use of the Accused
Instrumentalities constitutes direct infringement of at least one claim of the 755 patent.

102. In particular, Defendant’s actions that aid and abet others such as customers,
clients, partners, developers, and end users to infringe include advertising and distributing the
Accused Instrumentalities and providing instruction materials, training, and services regarding
the Accused Instrumentalities. Defendant actively encourages the adoption of the Accused
Instrumentalities and provides support sites for the vast network of developers working with the
Accused Instrumentalities. On information and belief, Defendant has engaged in such actions
with specific intent to cause infringement or with willful blindness to the resulting infringement
because Defendant has had actual knowledge of the *755 patent and knowledge that their acts
were inducing infringement of the 755 patent since at least the date Defendant received notice
that such activities infringed the *755 patent.

103.  Upon information and belief, Defendant is liable as contributory infringers of the
>755 patent under 35 U.S.C. § 271(c) by offering to sell, selling and importing into the United
States website or web page authoring tools to be especially made or adapted for use in an
infringement of the *755 patent. The Accused Instrumentalities are a material component for use
in practicing the *755 patent and are specifically made and are not a staple article of commerce
suitable for substantial non-infringing use.

104. Upon information and belief, since the date of its receipt of notice, Defendant’s
infringement of the *755 patent has been willful.

105. Express Mobile has been harmed by Defendant’s infringing activities.

106. Defendant’s infringement has damaged and continues to damage and injure
Plaintiff. Plaintiff’s injury is irreparable and will continue unless and until Defendant is enjoined
by this Court from further infringement.

COUNT 1V — INFRINGEMENT OF U.S. PATENT NO. 9,471,287

107.  Plaintiff incorporates by reference the allegations contained in paragraphs 1 to

106 above.
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108. Defendant has manufactured, used, offered for sale, or sold programming
generation and distribution tools that infringe, either literally or under the doctrine of
equivalents, one or more claims of the *287 patent in violation of 35 U.S.C. § 271(a).
Defendant’s infringement will continue unless enjoined by this Court.

109.  On information and belief, Defendant has and continues to directly infringe at
least claim 15 of the *287 patent by practicing each claim limitation for displaying content on a
display of a device having a player.

110.  Upon information and belief, Defendant has and continues to directly infringe at
least claim 15 of the *287 patent by a system and method which includes a registry and an
authoring tool or Player configured to define a User Interface (“UI”) object for display on the
device, where the Ul object corresponds to a web component. Each UI object is either: 1)
selected by a user or 2) automatically selected by the system as a preferred Ul object
corresponding to a symbolic name of the web component and used to produce an Application,
where the Application is a device-independent code and a Player, where the Player is a device-
dependent code. The Application and Player enable 1) the device to provide one or more input
values and corresponding input symbolic name to the web service and 2) the web service to
utilize the input symbolic name and the user provided one or more input values to generate one
or more output values having an associated output symbolic name, while 3) the Player receives
the output symbolic name and corresponding one or more output values and provides
instructions for the display of the device to present an output value in the defined UI object (the
“Accused Instrumentalities™). The Accused Instrumentalities include the Wix Website Builder
that enables the functionality described above.

111. Claim 15 of the ’287 patent recites a method of displaying content on a display of
a device having a Player, where the Player is a device-dependent code, the method comprising:
defining a user interface (UI) object for presentation on the display, where the Ul object
corresponds to a web component included in a registry of one or more web components selected
from a group consisting of an input of a web service and an output of the web service, where

each web component includes a plurality of symbolic names of inputs and outputs associated
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with each web service, and where the registry includes: a) symbolic names required for evoking
one or more web components each related to a set of inputs and outputs of the web service
obtainable over a network, where the symbolic names are character strings that do not contain
either a persistent address or pointer to an output value accessible to the web service, and b) an
address of the web service, and where each defined Ul object is either:1) selected by a user of an
authoring tool; 2) automatically selected by a system as a preferred Ul object corresponding to a
symbolic name of the web component selected by the user of the authoring tool.

112.  The Accused Instrumentalities include a player, where the player is a device-
dependent code. In order for a site to display on different devices through a browser or through
responsive capabilities, there is device dependent code. See, e.g., X Commerce, Inc. v Express
Mobile, Inc., Case No 17-cv-02605-RS, NDCA, DKT 79-5.

113.  The Accused Instrumentalities allow Wix users to define Ul objects on their
website. For example, Wix users select, using the Website Builder editor, content to be placed
on their websites, such as text, input fields, buttons, images, and divs. The UI objects correspond
to the web components included in the computer memory described above. For example, Wix’s
Website Builder editor allows users to define content on their website for maps and videos.
These Ul objects correspond to the map and video web components. These web components
include both inputs from and outputs to corresponding web services.

114. The Accused Instrumentalities store a registry of symbolic names required to
evoke a web component (e.g., map, video, etc.) and address of a web service (e.g., Google Maps,

YouTube video, etc.).
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19 115. The Accused Instrumentalities include the ability to select web components for
20| display on a web page. Users can add content to their website accessible by symbolic names.
21| This content includes web components that relate to inputs and outputs of web services over the
22 | Internet. For example, Wix’s Website Builder integrates with third-party web services such as
23 [ Google Maps, YouTube, Vimeo, Facebook, Instagram, among others, integrate with payment
24 | providers like PayPal, and integrate with additional web services such as Appointments &

25| Services, Calendar, among others. For example, a user can add map images to their website

26| provided from a Google Maps web service.

27
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116. Wix’s Website Builder also stores an address of the web service. For example, the
exemplary screenshot below shows that Wix stores the web address of the Google Maps web
service for retrieving map content. When the embedded Google Map is clicked by the user, a

request is made to a web address located at https://maps.googleapis.com
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openhand_8_8.cur"), default; touch- top: epx;

height: 100%;
width: 100%;

padding: » opx;
border-width:

action: pan-x pan-y;"> == %0
> <div style="z-index: 1; position:
absolute; left: 50%; top: 50%;
width: 100%; transform:

translate(@px, Bpx);">.</divs » opx;

> <div class="gm-style-pbc” style margin: » 0px;
z-index: 2; position: absolute; cursar:

height: 10e%; width: 100%; padding: url(https://n
opx; border-width: epx; margin: opx; default;
left: opx; top: @px; opacity: 0; touch-action:
transition-duration: 0.8s;">.</div: pan-x pan-

> <div style="z-index: 3; position: Vs
absolute; height: 100%; width: 100%; |}
padding: epx; border-width: epx; googleMap.h.Ty..
margin: @px; left: opx; top: @px; W

touch-action: pan-x pan-y;”>.</div> border: » none;
/div margin 65
» <iframe aria-hidden="true paddingir 03

2 )

frameborder="0" style="z-index:
position: absolute; width: 100%
height: 100%; top: opx; left: Opx;

div div

user agent sty..
| div {

body #map_canvas div div display:

The Accused Instrumentalities select the symbolic names described above. For

example, Wix’s Website Builder is configured to generate a map section that includes a map

upon a user’s request.

119.

The Accused Instrumentalities associate the selected symbolic name with defined

UI object, where the selected symbolic name is only available to Ul objects that support the
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defined data format associated with that symbolic name. For example, the selected symbolic
name for the map web component is only available to the UI object that supports the defined data
associated with that symbolic name and is not available in the UI object for other sections of the
web page.

120. The Accused Instrumentalities produce an application including the selected
symbolic name of the defined UI object, where the application is a device-independent code. For
example, the map section is built from at least a portion of the information in Wix’s databases.
The settings selected by the user that are stored in Wix’s databases are used to build the user’s
web pages reflecting those settings.

121.  The Accused Instrumentalities provide the application and player to the device
and executed on the device and when the application and player are provided to the device and
executed on the device, and when the user of the device provides one or more input values
associated with an input symbolic name to an input of the defined UI object, the device provides
the user provided one or more input values and corresponding input symbolic name to the web
service. Wix makes its customers’ websites accessible to website visitors’ devices. The website
visitors connect to the website on their own devices which are supplied the application and
player code described above. The website visitors are then able to provide input values (e.g.,
typed text, mouse clicks, button clicks, touches, swipes, etc.) to an input of the defined UI object
associated with an input symbolic name. The website provided by Wix is designed such that
when a website visitor provides input as described above, this input is provided to the web
service. For example, when a website visitor clicks buttons, types text, touches a touch screen,
or swipes the screen, these inputs are transmitted along with a corresponding input symbolic
name to the web service through an HTTP request protocol, such as a POST or GET method call,
over the Internet.

122.  The web service utilizes the input symbolic name and the user provided one or
more input values for generating one or more output values having an associated output symbolic
name. Based on the received input from a website visitor as described above, the web service

generates an output to send to the visitor’s browser. For example, when a website visitor clicks
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zoom in, zoom out, or drag a map, the Google Maps web service receives an indication of the
click (input), and in response generates output values such as map data and result codes, and
associated symbolic name.

123.  The player receives the output symbolic name and corresponding one or more
output values and provides instructions for the display of the device to present an output value in
the defined UI object. The player, described above, receives the output values such as map data
and result codes, and associated symbolic name in an HTTP response from the web service. The
player then presents the received output values for display in the Ul object. For example, an
output of the Google Maps web service includes the actual updated map images that are then
presented within the visitor’s browser.

124.  The presence of the above referenced elements is demonstrated, by way of
example, by reference to publicly available information. See, e.g.,
https://support.wix.com/en/article/building-a-website-for-free;
https://www.wix.com/website/templates; https://support.wix.com/en/;
https://support.wix.com/en/the-wix-editor/editor-basics; https://support.wix.com/en/the-wix-
editor/editor-basics; https://support.wix.com/en/article/using-the-editor-menus;
https://support.wix.com/en/article/arranging-the-content-on-your-sites-pages;
https://support.wix.com/en/the-wix-editor/text; https://support.wix.com/en/the-wix-editor/image;
https://support.wix.com/en/the-wix-editor/video; https://support.wix.com/en/the-wix-
editor/social; https://support.wix.com/en/the-wix-editor/pro-gallery;
https://support.wix.com/en/the-wix-editor/strips-columns; https://support.wix.com/en/the-wix-
editor/lists-grids-1471254; https://support.wix.com/en/the-wix-editor/button;
https://support.wix.com/en/the-wix-editor/slideshows; https://support.wix.com/en/the-wix-
editor/save-publish-and-upgrade; https://support.wix.com/en/the-wix-editor/lightbox;
https://support.wix.com/en/the-wix-editor/hover-box; https://support.wix.com/en/article/adding-
and-setting-up-google-maps.

125. On information and belief, Defendant was made aware of the *287 patent and its

infringement thereof at least as early as December 20, 2018 when Plaintiff provided notice of

COMPLAINT FOR PATENT INFRINGEMENT CASE NO.
39 Express Mobile, Inc., Exhibit 2012
Page 2012 - 40
IPR2022-00572, Wix.com, Ltd. et al. v. Express Mobile, Inc.




STEPTOE & JOHNSON LLP
One Market Plaza, Spear Tower, Suite 3900

San Francisco, CA 94105

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28

Defendant infringement of the ‘287 patent. Furthermore, Defendant has been aware of the ‘287
patent and its infringement thereof since at least since the filing of the complaint.

126. Upon information and belief, since at least the time Defendant received notice,
Defendant has induced and continue to induce others to infringe at least one claim of the 287
patent under 35 U.S.C. § 271(b) by, among other things, and with specific intent or willful
blindness, actively aiding and abetting others to infringe, including but not limited to
Defendant’s partners, clients, customers, and end users, whose use of the Accused
Instrumentalities constitutes direct infringement of at least one claim of the *287 patent.

127.  In particular, Defendant’s actions that aid and abet others such as customers,
clients, partners, developers, and end users to infringe include advertising and distributing the
Accused Instrumentalities and providing instruction materials, training, and services regarding
the Accused Instrumentalities. Defendant actively encourages the adoption of the Accused
Instrumentalities and provides support sites for the vast network of developers working with the
Accused Instrumentalities. On information and belief, Defendant has engaged in such actions
with specific intent to cause infringement or with willful blindness to the resulting infringement
because Defendant has had actual knowledge of the *287 patent and knowledge that their acts
were inducing infringement of the *287 patent since at least the date Defendant received notice
that such activities infringed the *287 patent.

128.  Upon information and belief, Defendant is liable as a contributory infringer of the
’287 patent under 35 U.S.C. § 271(c) by offering to sell, selling and importing into the United
States website or web page authoring tools to be especially made or adapted for use in an
infringement of the *287 patent. The Accused Instrumentalities are a material component for use
in practicing the 287 patent and are specifically made and are not a staple article of commerce
suitable for substantial non-infringing use.

129.  Upon information and belief, since the date of its receipt of notice, Defendant’s
infringement of the *287 patent has been willful.

130. Express Mobile has been harmed by Defendant’s infringing activities.
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131. Defendant’s infringement has damaged and continues to damage and injure
Plaintiff. Plaintiff’s injury is irreparable and will continue unless and until Defendant is enjoined
by this Court from further infringement.

COUNT V — INFRINGEMENT OF U.S. PATENT NO. 9,928,044

132.  Plaintiff incorporates by reference the allegations contained in paragraphs 1 to
131 above.

133.  Upon information and belief, Defendant has and continues to directly infringe at
least claim 15 of the 044 patent by a method which includes a computer memory and an
authoring tool. The computer memory stores symbolic names required for evoking a web
component related to a web service and an address of the web service. The authoring tool is
configured to define a User Interface (“UI”) object for display on the device, where the UI object
corresponds to a web component. Each Ul object is either: 1) selected by a user or 2)
automatically selected by the system as a preferred Ul object corresponding to a symbolic name
of the web component. The information representative of the Ul object and related settings are
stored in a database. An application is built consisting web page views. The application and a
player are provided to a device and enables the device to provide one or more input values and
corresponding input symbolic name to the web service and the web service to utilize the input
symbolic name and the user provided one or more input values to generate one or more output
values having an associated output symbolic name, while the player receives the output symbolic
name and corresponding one or more output values and provide instructions for the display of
the device to present an output value in the defined UI object. (The “Accused Instrumentalities”).
The Accused Instrumentalities include the Wix Website Builder that enables the functionality
described above.

134. Claim 15 of the 044 patent recites a method of displaying content on a display of
a device having a Player, where the Player is a device-dependent code, the method comprising:
defining a user interface (UI) object for presentation on the display, where the Ul object
corresponds to a web component included in a registry of one or more web components selected

from a group consisting of an input of a web service and an output of the web service, where
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each web component includes a plurality of symbolic names of inputs and outputs associated
with each web service, and where the registry includes: a) symbolic names required for evoking
one or more web components each related to a set of inputs and outputs of the web service
obtainable over a network, where the symbolic names are character strings that do not contain
either a persistent address or pointer to an output value accessible to the web service, and b) an
address of the web service, and where each defined Ul object is either:1) selected by a user of an
authoring tool; 2) automatically selected by a system as a preferred Ul object corresponding to a
symbolic name of the web component selected by the user of the authoring tool.

135. Defendant Wix has manufactured, used, offered for sale, or sold programming
generation and distribution tools that infringe, either literally or under the doctrine of
equivalents, one or more claims of the *044 patent in violation of 35 U.S.C. § 271(a).
Defendant’s infringement will continue unless enjoined by this Court.

136.  On information and belief, Wix has and continues to directly infringe at least
claim 15 of the *044 patent by practicing each claim limitation for displaying content on a
display of a device having a player and non-volatile memory storing symbolic names required
for evoking one or more web components each related to inputs and outputs of a web service.

137. For example, Wix’s Website Builder stores a registry of symbolic names required
to evoke a web component (e.g., map, video, etc.) and address of a web service (e.g., Google

Maps, YouTube video, etc.).
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& c Q @ editor.wix.com/html/editor/web/renderer/edit/b631942a-d29d-481c-adc0-fdbc83df6Ede?editorSessionld=3b192095-b117-4bcl-b2cf-dfc7 7d3

Wix Page: HOME =] Q Site Settings Tools Dev Mode Help Upgrade

Single Video Players Add a Video oy

Wix Video

Single Video Players i'

Video Upload YouTube Vimeo

i

Dailymotion Facebook

VideoBox

Transparent Video

Wix Video [©)]

138. The Accused Instrumentalities include the ability to select web components for
display on a web page. Users can add content to their website accessible by symbolic names.
This content includes web components that relate to inputs and outputs of web services over the
Internet. For example, Wix’s Website Builder integrates with third-party web services such as
Google Maps, YouTube, Vimeo, Facebook, Instagram, among others, integrate with payment
providers like PayPal, and integrate with additional web services such as Appointments &
Services, Calendar, among others. For example, a user can add map sections to their website
provided from a Google Maps web service.

139.  Furthermore, each symbolic name has an associated data format class type
corresponding to a subclass of defined UI objects, such as buttons, text fields, images, and
videos, that supports the data format type of the symbolic name, and has a preferred Ul object,

such as a map display area for a map. For example, Wix’s Website Builder’s map web
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component relates to a set of inputs and outputs of the Google Maps API, which is obtainable
over a network (e.g., Internet). Google Maps is a location data platform for mobile and web
applications, supplying location features like maps, search, and navigation. See, e.g.,
https://developers.google.com/maps/documentation/. As shown below, Wix promotes the use of
Google Maps “to allow your site visitors to find your location,” for example.

https://support.wix.com/en/article/adding-and-setting-up-google-maps (shown below).

<« C { & supportwixcom/en/article/adding-and-setting-up-google-maps

WlX My Sites Features Explore Subscriptions v Templates Wix Partners Support

Wix Help Center

O > The Wix Editor > More

Adding and Setting Up Google Maps

Add a Google Map to your site to allow your site visitors to find your location.

To add Google Maps to your site:

1. Click Add @ on the left side of the Edito

2. Click More.

3. Click Google Maps.

4. Click a map or drag it to the relevant location on your page.
5. Click Manage Locations.

6. Choose an option below:

> | want to add one location to my map

> | want to add multiple locations to my map
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&« C Y @ editorwixcom/html/editor/web/renderer/edit/b631942a-d29d-481c-adc0-fdbeB3dfesdeTeditorSessionld=3b192095-b117-4bc1-b2cf-dfc7 7d3t

WiX Page: HOME = 0
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Add More
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Settings
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Wix’s Website Builder also stores an address of the web service. For example, the

exemplary screenshot below shows that Wix stores the web address of the Google Maps web

service for retrieving map content. When the embedded Google Map is clicked by the user, a

request is made to a web address located at https://maps.googleapis.com

rently in preview mode

*| Search

El Fuego FC Arenal FC

2 Map Satellite .
a= 4
X
O Wixoffica
|
MISSION BAY ' 3
Bay FrontlPaik !Tj!
a i
<
8
5 +
g
L% —
a

2]
Mep data ©2019 Google ; 200m ke | Terms of Use.

@ 3 ﬂ Elements  Console  Sources  Network  Performance ~ Memory  Application

X @0 ¥ Q
Aa * Seart C @

Preserve log

Hide data URLs

200 XHR JS €SS Img Media Font Doc WS Manifest Other

Name

50000 ms 100000 ms

| | editor?ds_origin=Editor1.4&editor w...~

| editor?ds_origin=Editor1.4&editor_w...
|| verifyCustomToken?key=AlzaSyClcOX..
|| getAccountinfo?key=AlzaSyClcOX5Tu.
|8 vt?pb=!Tm5!1m4!1i15!2i5244!3i12666.
| vi?pb=11Tm511m411i1512i524313i12666
|| vt?pb=!11m5!1m4!1i15!12i524313i12665.
|31 vt?pb=11m5!1m4!1i15!2i524413i12665
|| ViewportInfoService.GetViewportinfo?.
|| vt?pb=!1m4!1m3!1i1412i2621!3i6332!..
|| vt?pb=!1Tm4!1m3!1i15!2i5243!3i12665.
| verifyCustomToken?key=AlzaSyClcOX..
|| getAccountinfo?key=AlzaSyClcOX5Tu. ¥ Response Headers

18 / 17724 requests

514 KB/T70.7KBtr

©54 A4 X
Disable cache | Online v + ¥ e
150000 ms 200000 ms 250000 ms
X Headers Preview Response  Timing

¥ General
Request URL: https://maps.googleapis.com/maps/api/js/vie
wportInfoService.GetViewportInfo?im6&im2&1d37.747923262
856678&2d-122.41118378820215&2m2&1d37.792196488279416&2d
-122.364054225655378&2u15845en&5e0865M%40487000000&7b0&S
ed&callback=_xdc_. i7vilg&client=gme-wixcomltd2&token=8
225
Request Method: GET
Status Code: @ 200
Remote Address: 172.217.12.74:443

Referrer Policy: no-referrer-when-downgrade

alt-svc: quic=":443"; ma=2592000; v="46,43",h3-Q048=":44
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141. The Accused Instrumentalities allow a Wix user to define Ul objects on their
website. For example, Wix users select, using the Website Builder editor, content to be placed
on their websites, such as text, input fields, buttons, images, and divs. The UI objects correspond
to the web components included in the computer memory described above. For example, Wix’s
Website Builder editor allows users to define content on their website for maps and videos.
These Ul objects correspond to the map and video web components. These web components
include both inputs from and outputs to corresponding web services.

142.  Each defined Ul object is automatically selected by the Accused Instrumentalities
as the preferred Ul object corresponding to the symbolic name of the web component selected by

the user of the authoring tool. For example, a “div” is automatically selected by the Accused

Instrumentalities as the preferred Ul object for the map web component.

192095-b117-4bc1-b2cf-dfc7 Td359d16&metasi

< C 0t @ editorwixcom/htmi/editor/webjrenderer/ed £d26b69 * B B= Q :

WiX = 0  Youarecurentlyinpreviewmode &) Elements  Console  Sources  Network  Performance  Memory  Application  Security — Audits Q6042 X
— opx; height: 10e%; widQ\: 100%; - Styles  »
Upgradeyourwebsite1oremcveW\xads padding: epx; border-width: epx;

margin: epx; B hov e cls b
12:30 // 15.09.23 // Tronton Stadium v<div tabindex-"" style-"position: -~ i 4
absolute; z-index: @; left: epx; top: |element.style {
epx; height: 1ee%; width: 10e%; position:
padding: @px; border-width: epx; absolute;
margin: Opx; cursor: url(“https:// z-index: @
maps. gstatic.com/mapfiles/ left: opx;
7 % ‘g openhand_8_8.cur"), default; touch- top: epx;
action: pan-x pan-y;“> == $0 height: 100%;
»<div style="z-index: 1; position: width: 100%;
S o g absolute; left: 50%; top: 50%; padding: » 0px;
width: 1ee%; transform: border-width:
Chitdans translate(opx, Opx);">.</div > opx;
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SUUTH PARK z-index: 2; position: absolute; cursan:
oy height: 10e%; width: 1@0%; padding: url(https://n
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2 transition-duration: @.8s;">.</div pan-x pan-
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Ly /div e
P <iframe aria-hidden="true paddingr 5
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143.  The Accused Instrumentalities select the symbolic names described above. For
example, Wix’s Website Builder is configured to generate a map section that includes a map
when a user selects to add a map section to their website.

144. The Accused Instrumentalities associate the selected symbolic name with defined
Ul object, where the selected symbolic name is only available to UI objects that support the
defined data format associated with that symbolic name. For example, the selected symbolic

name for the map web component is only available to the UI object that support the defined data
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associated with that symbolic name and is not available in the UI object for other sections of the
web page.

145. The Accused Instrumentalities store information representative of said defined UI
object and related settings in a database. For example, the presence of a database (or databases)
in Wix’s Website Builder is evidenced by, among other things, the saving of the user selectable
settings formatted in JavaScript Object Notation (JSON) to the backend server. As seen below,
shortly after a user selects a new text size for the tagline “NEXT GAME” Wix’s Website Builder
processes and saves the settings formatted in JSON. JSON is a data format frequently used to
store and query databases. See, e.g., https://www.infoworld.com/article/322285 1 /what-is-json-
javascript-object-notation-explained.html. Other user selected settings stored include theme,

cover image, accent, alignment, font, logo, among others.

[w ﬂ Elements  Console Sources Network Performance Memory  Application Security  » © 49 424 i X
Search X 80 ¥ Q Preserve log Disable cache | Online v + ¥ o ]
Aa > C © | Filter Hide data URLs |2l XHR JS CSS Img Media Font Doc WS Manifest Other
50000 ms 100000 ms 150000 ms 200000 ms
Name X  Headers Preview Response Cookies Timing

_| Wix-MatisseProN-M... * 5 General

_| WIX-MatisseProN-M.... Request URL: https://editor.wix.com/html/autosave/save diff

.| WIX-MatisseProN-DB... Request Method: POST

| WIX-MatisseProN-DB... Status Code: @ 208 0K

WIX-SkipStd-M.woff2
| WIX-SkipStd-M woff Referrer Policy: no-referrer-when-downgrade
WIX-CookHandStd-R...

Remote Address: 13.56.48.52:443

WIX-CookHandStd-R... ¥ Response Headers view source

| save_diff Cache-Control: no-cache

| fed?appName=santa... Connection: keep-alive

| fed?appName=santa... Content-Encoding: gzip

| fed?appName=santa... Content-Type: application/json;charset=utf-8
fed?appName=santa... Date: Wed, ©9 Oct 2619 19:58:35 GMT

report?msid=e6915f5.. Server: Pepyaka/1.15.10

14478 requests | 9.8 KB tr Transfer-Encodina: chunked §

3

Console  What's New X
146. The Accused Instrumentalities build an application consisting of one or more web

page views from at least a portion of said database utilizing at least one player. For example, the

map section is built from at least a portion of the information in Wix’s databases. The settings
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selected by the user that are stored in Wix’s databases are used to build the user’s web pages
reflecting those settings.

147. The Accused Instrumentalities include a player that utilizes information stored in
said database to generate for the display of at least a portion of said one or more web pages. For
example, player code, such as HTML and JavaScript code, provided by Wix utilizes the
information stored in the database for generating at least a portion of a user’s web pages on a
browser by the browser’s engine(s). The below exemplary screenshot of a web page built by
Wix’s Website Builder shows the utilizing information stored in said database to generate for the

display of at least a portion of said one or more web pages.

< C Y @ editorwixcom/ntmi/editor/web/renderer/edit/b631942a-d29d-481c-adc0-fdbcB3df66de7editorSession!
WiX = 0 You are cu

Upgrade your website to remove Wix ads  Upgrade Now

rrently in preview mode

NEXT GAME

12:30// 15.09.23 // Tronton Stadium

PR

ElFuego FC Arenal FC

rHian
Map Satellite
SUUTH PARK

bd

MISSION BAY
IGN DISTRICT

148. The Accused Instrumentalities provide the application and player to the device
and executed on the device and when the application and player are provided to the device and
executed on the device, and when the user of the device provides one or more input values
associated with an input symbolic name to an input of the defined UI object, the device provides
the user provided one or more input values and corresponding input symbolic name to the web
service. Wix makes its customers’ websites accessible to website visitors’ devices. The website
visitors connect to the website on their own devices which are supplied the application and

player code described above. The website visitors are then able to provide input values (e.g.,
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typed text, mouse clicks, button clicks, touches, swipes, etc.) to an input of the defined UI object
associated with an input symbolic name. The website provided by Wix is designed such that
when a website visitor provides input as described above, this input is provided to the web
service. For example, when a website visitor clicks buttons, types text, touches a touch screen,
or swipes the screen, these inputs are transmitted along with a corresponding input symbolic
name to the web service through an HTTP request protocol, such as a POST or GET method call,
over the Internet.

149. The web service utilizes the input symbolic name and the user provided one or
more input values for generating one or more output values having an associated output symbolic
name. Based on the received input from a website visitor as described above, the web service
generates an output to send to the visitor’s browser. For example, when a website visitor clicks
zoom in, zoom out, or drag a map, the Google Maps map web service receives an indication of
the click (input), and in response generates output values such as map data and result codes, and
associated symbolic name.

150. The player receives the output symbolic name and corresponding one or more
output values and provides instructions for the display of the device to present an output value in
the defined UI object. The player, described above, receives the output values such as map data
and result codes, and associated symbolic name in an HTTP response from the web service. The
player then presents the received output values for display in the Ul object. For example, an
output of the Google Maps map web service includes the actual updated map images that are
then presented within the visitor’s browser.

151.  The presence of the above referenced elements is demonstrated, by way of
example, by reference to publicly available information. See, e.g.,
https://support.wix.com/en/article/building-a-website-for-free;
https://www.wix.com/website/templates; https://support.wix.com/en/;
https://support.wix.com/en/the-wix-editor/editor-basics; https://support.wix.com/en/the-wix-
editor/editor-basics; https://support.wix.com/en/article/using-the-editor-menus;

https://support.wix.com/en/article/arranging-the-content-on-your-sites-pages;
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https://support.wix.com/en/the-wix-editor/text; https://support.wix.com/en/the-wix-editor/image;
https://support.wix.com/en/the-wix-editor/video; https://support.wix.com/en/the-wix-
editor/social; https://support.wix.com/en/the-wix-editor/pro-gallery;
https://support.wix.com/en/the-wix-editor/strips-columns; https://support.wix.com/en/the-wix-
editor/lists-grids-1471254; https://support.wix.com/en/the-wix-editor/button;
https://support.wix.com/en/the-wix-editor/slideshows; https://support.wix.com/en/the-wix-
editor/save-publish-and-upgrade; https://support.wix.com/en/the-wix-editor/lightbox;
https://support.wix.com/en/the-wix-editor/hover-box; https://support.wix.com/en/article/adding-
and-setting-up-google-maps.

152. On information and belief, Accused Instrumentalities are used, marketed,
provided to, and/or used by or for Defendant’s partners, clients, customers and end users across
the country and in this district.

153.  On information and belief, Defendant was made aware of the *044 patent and its
infringement thereof at least since the filing of the complaint.

154.  Upon information and belief, since at least the time Defendant received notice,
Defendant has induced and continue to induce others to infringe at least one claim of the 044
patent under 35 U.S.C. § 271(b) by, among other things, and with specific intent or willful
blindness, actively aiding and abetting others to infringe, including but not limited to
Defendant’s partners, clients, customers, and end users, whose use of the Accused
Instrumentalities constitutes direct infringement of at least one claim of the *044 patent.

155. In particular, Defendant’s actions that aid and abet others such as customers,
clients, partners, developers, and end users to infringe include advertising and distributing the
Accused Instrumentalities and providing instruction materials, training, and services regarding
the Accused Instrumentalities. Defendant actively encourages the adoption of the Accused
Instrumentalities and provides support sites for the vast network of developers working with the
Accused Instrumentalities. On information and belief, Defendant has engaged in such actions
with specific intent to cause infringement or with willful blindness to the resulting infringement

because Defendant has had actual knowledge of the 044 patent and knowledge that their acts
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were inducing infringement of the *044 patent since at least the date Defendant received notice
that such activities infringed the *044 patent.

156. Upon information and belief, Defendant is liable as a contributory infringer of the
’044 patent under 35 U.S.C. § 271(c) by offering to sell, selling and importing into the United
States website or web page authoring tools to be especially made or adapted for use in an
infringement of the *044 patent. The Accused Instrumentalities are a material component for use
in practicing the 044 patent and are specifically made and are not a staple article of commerce
suitable for substantial non-infringing use.

157. Upon information and belief, since the date of its receipt of notice, Defendant’s
infringement of the *044 patent has been willful.

158. Express Mobile has been harmed by Defendant’s infringing activities.

159. Defendant’s infringement has damaged and continues to damage and injure
Plaintiff. Plaintiff’s injury is irreparable and will continue unless and until Defendant is enjoined
by this Court from further infringement.

PRAYER FOR RELIEF

WHEREFORE, Plaintiff requests that the Court enter judgment for Plaintiff and against
Defendant as follows:

A. That U.S. Patent Nos. 6,546,397, 7,594,168, 9,063,755, 9,471,287 and 9,928,044 be
judged valid, enforceable, and infringed by Defendant;

B. That the Court preliminarily and permanently enjoin Defendant, its officers, partners,
agents, servants, employees, parents, subsidiaries, divisions, affiliate corporations,
joint ventures, other related business entities and all other persons acting in concert,
participation, or in privity with them, and their successors and assigns, from any
commercial manufacture, use, offer to sell, or sale within the United States, or
importation into the United States of the Accused Instrumentalities and any product
that infringes the 397, 168, *755, °287, and/or 044 patents prior to the expiration of
the ’397, ’168, *755, *287, and/or *044;

C. That Plaintiff be awarded judgment against Defendant for damages together with
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interests and costs fixed by the Court including an accounting of all infringements

and/or damages not presented at trial;

D. That the Court declare this an exceptional case and award Plaintiff its attorneys’ fees,

as provided by 35 U.S.C. § 285;

E. That Plaintiff be awarded such other and further relief as this Court may deem just

and proper.

JURY DEMAND

Plaintiff respectfully requests a jury trial on all issues so triable.

DATED: October 11,2019

Respectfully submitted,
STEPTOE & JOHNSON LLP

By:  /s/Laurie Edelstein

Laurie Edelstein (CA Bar #164466)
STEPTOE & JOHNSON LLP

One Market Plaza

Spear Tower, Suite 3900

San Francisco, CA 94105
Telephone: (415) 365-6700
Facsimile: (415) 365-6699
ledelstein@steptoe.com

James R. Nuttall (pro hac vice to be filed)
Michael Dockterman (pro hac vice to be filed)
Tron Fu (pro hac vice to be filed)

Robert F. Kappers (pro hac vice to be filed)
STEPTOE & JOHNSON LLP

227 West Monroe Street, Suite 4700
Chicago, IL 60606

Telephone: (312) 577-1300

Facsimile: (312) 577-1370
jnuttall@steptoe.com
mdockterman@steptoe.com
tfu@steptoe.com

rkappers@steptoe.com

Christopher A. Suarez (pro hac vice to be filed)
STEPTOE & JOHNSON LLP

1330 Connecticut Ave., NW

Washington, DC 20036

csuarez(@steptoe.com

Telephone: (202) 429-3000

Facsimile: (202) 429-3902
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Timothy Devlin (#4241)
DEVLIN LAW FIRM LLC
1306 N. Broom Street, 1st Floor
Wilmington, Delaware 19806
Telephone: (302) 449-9010
Facsimile: (302) 353-4251
tdevlin@devlinlawfirm.com

Attorneys for Plaintiff Express Mobile, Inc.
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' : CLIP, TEXT AREA, OR THREAD UPDATE 3D PARAGRAPH LINE ARRAY
OBJECTS, IF NECESSARY. ELEMENTS BASED ON CURRENT LINE.
omRENT %é‘;gﬁé?ﬂﬁg&iﬁf&fg UPDATE 2D OBJECT ARRAY UPDATE 4D PARAGRAPH LINE SEGMENT
' ' ELEMENTS BASED ON ARRAY ELEMENTS, BASED ON CURRENT
TEXT STYLE. OR IMAGE STYLE CURRENT OBJECT SEGMENT
69 A 4
| SET WEB PAGE, OBJECT,
\ o PARAGRAPH LINE. OR PARAGRAPH
LINE SEGMENT HIGH WATER
MARKS, IF REQUIRED.

|
f SET FEATURE FLAG, IF
REQUIRED. |

Fig. 8
UPDATE INTERNAL DATA BASE AND SET FEATURE FLAGS
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\_FIGS.7AND 8 /

US 6,546,397 Bl

JAVASCRIPT POLLS THE JAVA BUILD ENGINE EVERY 100 (OR LESS) MILLISECONDS.

THE VALUES, AS REPORTED IN REALTIME BY THE BUILD ENGINE, FOR THE CURSOR'S HORIZONTAL &
71 VERTICAL POSITION'S ARE POLLED AND DISPLAYED.

AS THE BUILD ENGINE DETECTS A MOUSE OVER AN OBJECT, OR A SINGLE OR DOUBLE CLICK WHEN OVER
A VALID OBJECT, IT UPDATE'S VALUES THAT ARE BEING POLLED BY JAVASCRIPT.

IF THE BUILD ENGINE DETECT A NON-RECOVERABLE ERROR IN ITS EXCEPTION HANDLING ROUTINES, IT
SETA AN ERROR FLAG THAT IS BEING POLLED BY JAVASCRIPT.

72
" MOUSE EVENT
PQOSTED AND
POLLED
74 73 75
|
i t
v A h 4 Y A

1 1
| SINGLE CLICK MOUSE EVENT | MOUSE OVER OBJECT EVENT |
JAVASCRIPT POLLS WHICH TYPE
OF OBJECT AND ITS HEIGHT AND

WIDTH AND DISPLAYS THOSE

JAVASCRIPT POLLS WHICH
OBJECT NUMBER. THIS VALUE IS
USED TO INITIALIZE WINDOWS

k.
DOUBLE CLICK MOUSE EVENT

JAVASCRIPT DISPLAY'S THE
APPROPRIATE WINDOW BASED ON
THE SELECTED OBJECT.

WITH THAT OBJECT'S CURRENT VALUES. |
VALUES ! (SH28-SH31) (SH32-SH23)
Y
76
\ OBJECT
TYPE?
17 78 79
| [ |
i
¢ |
v y 3

{ TEXT OBJECT TEXT BUTTON OBJECT

|
'THE VALUES FOR THE PARAGRAPH!
| STYLE, TEXT LOOK, POINT SIZE,
l OBJECT SIZE. COLOR, LOCATION
|
\
|
1

THE VALUES FOR THE TEXT BUTTON
STYLE,TEXT LOOK, POINT SIZE, OBJECT
SIZE, COLOR, ANIMATION, LOCATION
AND FRAME STATUS ARE POLLED AND
DISPLAYED
THE VALUE OF THE STRING ARE
POLLED ARE USED FOR POPUP

‘ WINDOW INITIALIZATION.

AND FRAME STATUS ARE POLLED
AND DISPLAYED.
POLLING INITIATED FOR THE
CREATION OF A HOT LINK. J

IMAGE OBJECT

THE VALUES FOR THE IMAGE
STYLE, OBJECT SIZE, ANIMATION,
LOCATION AND FRAME STATUS
ARE POLLED AND DISPLAYED

THE RESULTS OF DIRECT
MANIPULATION ARE POLLED AND
DISPLAYED

]

A
/ TO FIGS.

{ 7anp8
S~

Fig. 9

POLLING METHODS
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17 \
/ FROM \
'\ FIGS.7 AND 8 )

80 3

L THE JAVASCRIPT
—» INTERFACE
ERROR CHECKING

81 3 82 \ 83 A

t FILE NAME VALIDITY
RANGE
— ERROR CHECKING CHECKING AND
CHECKING CORRECTION

i
1

A

84

|

l——> VALUES PASSED TO THE BUILD ENGINE
|
\

J
I

85

|
i
i

———P-i BUILD ENGINE EXCEPTION HANDLING
|

!

h 4
{ TOFIGS. 11,

)
\12, 13, 14 AND 15/

Fig. 10

ANALYZE INPUT: ERROR CHECKING
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18\ ( FROM
kkﬂeﬂj /

86 \\ USER SELECTS TEXT
, ,  BUTTON OR PARAGRAPH
™\ FROM THE PANEL ICONS
\ (SH2)

87 3
JAVASCRIPT CALLS BUILD ENGINE

WITH BOARD, OBJECT TYPE, AND

OBJECT NUMBER SETTINGS. |

(SH3) |

b

88
‘\ USER CLICKS MOUSE ON /

e WEB PAGE
\ {SH4)

A 4

89
CURRENTLY SELECTED PARAGRAPH/TEXT STYLE'S VALUES ARE USED.
DYNAMIC HIDDEN FRAME IS CREATED AT CURSOR LOCATION.

s INSERTION POINT AND SELECTION RECTANGLE ARE DRAWN. |

TEXT EDITOR IS ACTIVATED. g

! ]

90 N ¢ 92 l ;
USER PRESSES A RELEVENT USER CLICKS, DOUBLE CLICKS, OR
L KEYBOARD KEY. DRAGS THE MOUSE.
\ (SH5) / (SH32-SH33)
91 "EDITOR PROCESSES KEY. 03
| HIDDEN FRAME RESIZED IF NECESSARY.
] REFORMAT CALLED. It NECEGOARY. | EDITOR PROCESSES THE MOUSE EVENT.
FRAME AND PARAGRAPH/TEXT DATA BASE | SETS NECESSARY FLAGS.
UPDATED. !
94 1

UPDATED, IF NECESSARY.
BASED ON FLAGS, THE DRAW SYSTEM IS
CALLED.

.

& DECISION 23 )
N

Fig. 11

DIRECT WEB PAGE DATA ENTRY AND TEXT PROCESSING

TEXT AND PARAGRAPH SEGMENT STRINGS ARE
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19
/ FROM \
_\ \ FIG. 10 )

A

a5 USER SELECTS IMAGE FROM THE CREATE MENU. /
\ JAVASCRIPT CALLS IMAGE CREATE WINDOW.
——p, IMAGE NAME AND OTHER USER DEFINED SETTINGS
\ ARE CAPTURED AND CHECKED.

\ (SH34-SH35)
SR
o 4
JAVASCRIPT CALLS BUILD ENGINE
WITH IMAGE OBJECT SETTINGS.
L
(SH38)
Y
97
" USER CLICKS MOUSE ON
L PAGE
\ (SH37)

A
98 BUILD ENGINE ASSERTS THE NECESSARY SECURITY
L_> POLICY FOR READING THE LOCAL DISK.
THE IMAGE IS READ, EXCEPTIONS ARE HANDLED iF
NECESSARY, AND THE IMAGE IS DRAWN.
THE IMAGE DATA BASE UPDATED.

99 101
|
| ¢ l
Y
! DIRECT WEB PAGE IMAGE INTERACTION. JAVASCRIPT PANEL/WINDOWS INTERACTION FOR IMAGE
i OPERATION.
| THE BUILD ENGINE PROCESSES MOUSE EVENT.
1 APPROPRIATE VALUES PLACED IN POLLABLE JAVA ROUTINE. INITIAL VALUES ARE SET FROM JAVASCRIPT'S DATA BASE.
: THE APPROPRIATE IMAGE PROCESSING ROUTINE IS CALLED. JAVASCRIPT'S DATA BASE IS UPDATED.
MOUSE CURSOR SHAPE 1S CHANGED BASED ON FUNCTION. BUILD ENGINE 1S CALLED WITH NECESSARY SETTINGS.
APPROPRIATE IMAGE PROCESSING ROUTINE IS CALLED.
(SH39-8H41) (SH42-SH43)

| |
h 4 ¢

; 100 102
JAVASCRIPT POLLING :
ROUTINE READS VALUES, | | NECESSARY IMAGE FILTER(S) ARE CALLED

DISPLAYS VALUES, IF (IF ANIMATION OR TRANSFORMATION SEE FIGS. 17 & 18)

UPDATES ITS DATA BASE, AND | IMAGE OBSERVER IS ACTIVATED TO REPORT STATUS.
REQUIRED, IN PANEL i DRAW SYSTEM IS CALLED BY IMAGE OBSERVOR.

DECISION 23

Fig. 12 IMAGE PROCESSING
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20 e
\ FROM \

k:\ FIG. 10 )

. h
THE INITIAL VALUES FOR THE POPUP WINDOWS ARE SET FROM JAVASCRIPT'S
DATABASE

103 THE VALUES FOR THE TEXT BUTTON AND IMAGE STYLE'S LOOK FOR NORMAL, MOUSE
OVER, AND MOUSE DOWN OBJECTS ARE CAPTURED.
THE VALUES FOR THE TEXT BUTTON AND IMAGE STYLE 'S OBJECT ANIMATIONS,
TRANSFORMATIONS, AND TIME LINES ARE CAPTURED.
THE VALUES FOR PARAGRAPH STYLES, AND THE LOOK FOR HOT LINKS ARE CAPTURED.

(SH24-SH27).

A

194 ‘ JAVASCRIPT'S DATA BASE 1S UPDATED.
: |
~——ﬂ JAVASCRIPT CALLS BUILD ENGINE AND PASSES REQUIRED VALUES.
| BUILD ENGINE UPDATES INTERNAL DATA BASE AND SETS FEATURE FLAGS
| (SEE FIG. B).
105 .
} : IMAGE, TEXT BUTTON AND PARAGRAPH OBJECT CREATION.
L  ALLTHE SETTINGS FROM THE TEXT, IMAGE AND PARAGRAPH STYLES ARE
APPLIED TO TEXT, IMAGE AND PARAGRAPH OBJECTS AS THEY ARE CREATED.
v
106 EDITING STYLES AND INHERITANCE
| WHEN A STYLE ARE CHANGED, ALL OBJECTS ON ALL INTERNAL WEB PAGES
S— WHICH UTILIZED THAT PARTICULAR STYLE MAY BE CHANGED.

: WHETHER THE STYLE CHANGE WILL AFFECT AN OBJECT THAT UTILIZED THAT [
! STYLE iS DEPENDENT ON THE RULES OF INHERITANCE. |

A

/ TOFIGS. ‘\)
. 11AND12
N

Fig. 13

BUTTON, IMAGE AND PARAGRAPH STYLE SETTINGS
AND TECHNOLOGY
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21 \ /—ER?D

\ 1G. 10

Y

107

\ USER SELECTS VIDEO OR AUDIO SPECIAL EFFECT
FROM A USER INTERACTION PANEL
\ (SEE FIG 16)
A\

A
INITIAL VALUES SET FROM JAVASCRIPT'S DATA BASE.

108

> FILE OR CHANNEL NAME 1S CAPTURED AND CHECKED.
JAVASCRIPT'S DATA BASE IS UPDATED.
BUILD ENGINE S CALLED WITH NECESSARY SETTINGS.

109
h 4 3y
110 VIDEQ OR AUDIO FILE 11 VIDEO OR AUDIO CHANNEL
‘\ SUILD ENGINE ASSERTS NECESSARY SECURITY [
| POLICY FOR READING THE LOCAL DISK AND ]—-D
EXCEPTIONS ARE HANDLED..
VIDEO/AUDIO FILE IS LINKED AND PLAYED. NECESSARY POINTERS ARE UPDATED AND
DATA BASE IS UPDATED. METHODS ASSIGNED FOR EFFICENT TRANSMISSION

T0
DECISION 23

Fig. 14

VIDEO AND AUDIO FILE/CHANNEL PROCESSING
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2 \ " FROM
< FIG. 10

A

112
l BUILD PROCESS INTERFACE
TECHNOLOGIES
—
' DRAW AND BUILD POPUP WINDOW
It
113 3
; BUILD ENGINE TECHNOLOGIES
:
{
= GALL BUILD ENGINE METHOD TO
BUILD THE FRAME, TABLE, ETC.
114 3

—— | RUN GENERATION TECHNOLOGIES

A

115

i———p{  RUNENGINE TECHNOLOGIES

_

A
/ TO \
\_ DECISION23

Fig. 15

FRAMES, TABLES, FORMS AND DRAW OBJECTS
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116

WHICH
QBJECT
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A

o
TEXT BUTTON \ i
OBJECT | 1

1
.
i |

ACTIVATE BY DOUBLE CLICK OR MOUSE DRAG. APPROPRIATE VALUES ARE SET IN A

THE JAVASCRIPT POLLER READS THE VALUES, AND DRAWS APPROPRIATE WINDOW.
HOT LINK IS CAPTURED FOR INTERNAL OR EXTERNAL WEB PAGE.

l.-

PARAGRAPH

POLL-ENABLED JAVA ROUTINE.

{SH32-8H33)

THE BUILD ENGINE UPDATES ITS INTERNAL DATA BASE

. IMAGE OBJECT

121

} .

MOUSE OVER STATE

INITIAL VALUES FOR THE POPUP WINDOW ARE SET.

CONTENT AND LOOK FOR MOUSE OVER OBJECT IS CAPTURED.

TEXT BUTTON AND IMAGE POPUP SETTINGS ARE CAPTURED IF |

MOUSE DOWN STATE

INITIAL VALUES FOR THE POPUP WINDOW ARE SET.
CONTENT AND LOOK FOR MOUSE DOWN OBJECT IS CAPTURED.

DEFINED. FREEZE STATES AND MOUSE CLICK EVENT DEFINTIONS, AND
| THE SOUND AND VIDEO SETTINGS ARE CAPTURED IF DEFINED. \ SOUNDNIDEO SETTINGS ARE CAPTURED, IF DEFINED.
i (SH44-SH45) i (SH46-SH47)
Y
123

JAVASCRIPT'S DATA BASE IS UPDATED.
JAVASCRIPT CALLS BUILD ENGINE AND PASSES

REQUIRED VALUES.

BUILD ENGINE UPDATES INTERNAL DATA BASE AND

SETS FEATURE FLAGS (SEE FIG. 8).

s

f
_ PROCESS29 /

Fig. 16

USER INTERACTION SETTINGS AND TECHNOLOGY
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125

FROM \

{ DECISION 23

124
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126

) i

) l

TEXT BUTTON OBJECT

THE INITIAL VALUES OF THE POPUP WINDOW ARE SET.
THE ANIMATION TYPE, SPEED, RESOLUTION AND NUMBER OF

THE INITIAL VALUES OF THE POPUP WINDOW ARE SET.
THE ANIMATION TYPE, SPEED, RESOLUTION AND NUMBER OF

IMAGE OBJECT

CYCLES ARE CAPTURED. CYCLES ARE CAPTURED.
(SH48) (SH49)
127 JAVASCRIPT'S DATABASE IS UPDATED.
, JAVASCRIPT CALLS THE BUILD ENGINE AND PASSES
THE REQUIRED VALUES.
[ THE BUILD ENGINE UPDATES ITS INTERNAL
DATABASE AND SETS FEATURE FLAGS (SEE FIG. 8).
THE LINKAGE TO THE APPROPRIATE METHODS IS
SET.
128 l
i A THREAD OBJECT IS CREATED AND EXECUTED.
‘ VALUES ARE SET TO INTEGRATE THE ANIMATION
> INTO THE TIME LINE TECHNOLOGY.
(SEE FIGURE 18)
129 ¢

L.

THE THREAD OBJECT, WHEN INVOKED, WiLL CALL
THE APPROPRIATE IMAGE FILTER(S) AND ANIMATION
METHODS.

TO
. PROCESS 29

Fig. 17

ANIMATION SETTINGS AND TECHNOLOGY
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h
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130

WHICH TRANSFORMATIONS BETWEEN WHICH OBJECTS (NORMAL ,MOUSE OVER,

DATA CAPTURE
INITIAL VALUES FOR THE POPUP WINDOW ARE SET.

MOUSE DOWN) ARE CAPTURED.

THE TIME DELAY, PER TRANSFORM, AND RELATIONSHIP WITH ANY ANIMATION, 1S

ALSO CAPTURED.

FOR IMAGES THE SPEED OF EACH TRANSFORMATION IS ALSO CAPTURED.

(SH50-SH51)

J

A

131

L

UPDATE DATA BASES

JAVASCRIPT'S DATABASE 1S UPDATED. JAVASCRIPT
CALLS BUILD ENGINE AND PASSES REQUIRED
VALUES.

BUILD ENGINE UPDATES INTERNAL DATABASE AND
SETS FEATURE FLAGS (SEE FIG. 8).

A

132

A THREAD OBJECT IS CREATED AND EXECUTED.
VALUES ARE SET TO INTEGRATE THE
TRANSFORMATION INTO THE TiIME LINE
TECHNOLOGY.

(SEE FIGURE 19)

A

THREAD OBJECT, WHEN INVOKED, WILL CALL THE
APPROPRIATE IMAGE FILTER(S) AND
TRANSFORMATION METHODS.

\ 4
0

/ T
\  PROCESS 29 )

Fig. 18

TRANSFORMATION SETTINGS AND TECHNOLOGY

Express Mobile, Inc., Exhibit 2012
Page 2012 - 78

IPR2022-00572, Wix.com, Ltd. et al. v. Express Mobile, Inc.



U.S. Patent Apr. 8,2003 Sheet 23 of 63 US 6,546,397 B1

27 \
134 FROM
i DECISION 23 :

Y
THE INITIAL VALUES FOR THE POPUP WINDOW ARE SET FROM JAVASCRIPT'S DATABASE

THE VALUES FOR THE OBJECT'S APPEARANCE TIME, ANIMATION TYPE, SPEED AND RESOLUTION ARE CAPTURED.
THE VALUES FOR THE OBJECT'S CHILD POPUP OBJECT(S) APPEARANCE TIME, ANIMATION TYPE, SPEED AND RESOLUTION ARE CAPTURED.
THE VALUES FOR THE OBJECT'S EXIT TIME, ANIMATIONYUPE , SPEED AND RESOLUTION ARE CAPTURED.

THE VALUES FOR THE OBJECT'S CHILD POPUP OBJECT(S) EXIT TIME, ANIMATION TYPE, SPEED AND RESOLUTION ARE CAPTURED.

(SH52-8MH53)

A
135 JAVASCRIPT'S DATABASE IS UPDATED.

JAVASCRIPT CALLS THE BUILD ENGINE AND PASSES REQUIRED VALUES.

THE BUILD ENGINE UPDATES ITS INTERNAL DATABASE AND SETS FEATURE
FLAGS (SEE FIG. 8).

h 4
THE OBJECT'S ANIMATION SETTINGS, IF ANY, ARE INTEGRATED INTO THE TIMELINE.

1;6 l THE OBJECT'S TRANSFORMATION SETTINGS, IF ANY, ARE INTEGRATED INTO THE TIMELINE.

i IF AN IMAGE OBJECT, ANY TRANSFORMATION ANIMATION MAY BE EXECUTED SIMULTANEQUSLY

| WITH THE APPEARANCE AND/OR EXIT ANIMATIONS, DEPENDING UPON THE SETTINGS.

‘ A MULTI-LEVEL OBJECT THREAD DEFIN!TI(f)N IS CREATED AND EXECUTED FOR USER
VERIFICATION.

A

| THE THREAD OBJECT, WHEN INVOKED, WiLL CALL
———p THE APPROPRIATE IMAGE FILTER(S), ANIMATION
| METHODS AND TRANSFORMATION METHODS.

A

TO
PROCESS 29

Fig. 19

OBJECT TIME LINES AND TECHNOLOGY
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FROM
DECISION 23

Y
; INITIAL VALUES FOR THE POPUP WINDOW ARE SET FROM JAVASCRIPT'S
13 DATABASE

L THE VALUES FOR THE WEB PAGE'S APPEARANCE DELAY, TRANSITION
ANIMATION, ANIMATION SPEED AND RESOLUTION ARE CAPTURED.

(SH54-SH55)

A 4
139 JAVASCRIPT'S DATABASE IS UPDATED.

. JAVASCRIPT CALLS THE BUILD ENGINE AND PASSES THE REQUIRED VALUES.
: THE BUILD ENGINE UPDATES ITS INTERNAL DATABASE AND SETS FEATURE
FLAGS (SEE FiG. 8).

A
THE WEB PAGE TIME LINE IS SYNCHRONIZED WITH THE ITS OBJECT TIME LINES.

140
L | THE WEB PAGE'S APPEARANCE DELAY AND TRANSITION SETTINGS ARE
INTEGRATED INTO THE WEB PAGE TIMELINE.

A SINGLE-LEVEL OBJECT THREAD DEFINITION IS CREATED.

4

| THE WEB PAGE THREAD OBJECT, WHEN INVOKED,

l WILL CALL THE APPROPRIATE IMAGE FILTER(S),

ANIMATION ROUTINES AND CREATE THE NECESSARY
OBJECT TIME LINE THREADS.

‘
( TO \
PROCESS 29 /

Fig. 20

WEB PAGE TRANSITION ANIMATIONS, TIME LINE
SETTINGS AND TECHNOLOGY
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FILE
\ OPERATION

\ SELECTED.

144 146 148 142 143 147 145
| ‘
| |
v ¥ ¥ ¥ A v \ 4 L 2 4 y v
L i
NEW I OPEN ! WEB SITE SAVE SAVE AS APPLY CLOSE }
\ i
\ S Y A
/" Torgs. T0 \ TOFIGS. f TO / TOFIGS.
( 4ANDS5 ) L FiG.22 / 4 AND 24 \__ Fles k 4 AND 24 )
\\_._.—,/ ——e e

fig. 21a

FILE OPERATIONS
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FROM
FIGS. 16-20
29 \

VIEW
OPERATION
SELECTED.
149a 149b 149¢ 149d
|
‘ \ 4
| ZOOM
'| NORMAL PREVIEW PLAY 50%, 200%,
ETC.

. TO TO ) TO TO
\  FIG.5 FIG. 28 FIG. 28 FIG. 22
/ 7

fig. 21b

VIEW OPERATIONS
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U.S. Patent Apr. 8, 2003
‘,// FROM )
\ FIG. 21a
S~ - FROM
FIG 21b
. | } ot
500§ USER /%02 T USERCHANGESTHE | \ /
|\ smects \  wespacesizE  / \  USER SELECTS
~» OPENFROM / ——», UNDERTHEWEBSITE | \ ZOOM UNDER
,  THEFILE , COMMAND FROM THE THE VIEW MENU
\ MENU FILE MENU \
508
A EXTERNAL TEMPORARY DATABASE IS WRITTEN
BASED ON THE CURRENT WEB SITE DEFINITION.

A

A BUILD ENGINE HTML DEFINITION FILE IS CREATED
BASED ON THE NEW WEB PAGE SPECIFICATION.

HEADER AND WEB PAGE SETTINGS ARE
READ FROM ITS DATABASE.

506

A BUILD ENGINE HTML DEFINITION FILE IS
CREATED BASED ON THESE WEB PAGE

SPECIFICATIONS.

TERMINATION PROCESS

510
|

THE BUILD ENGINE TERMINATES ITSELF.

THE INTERFACE WRITES OUT AS COOKIES.THE INITIALIZATION MODE,
CURRENT WEB PAGE NUMBER, WEB SITE NAME AND ZOOM LEVEL.

THE INTERFACE TERMINATES ITSELF BY REINITIALIZING THE BUILD
ENGINE PARENT HTML FRAME FILE.

ON PROCESS.

REINITIALIZAT

512

PANEL READS MODE COOKIE AND DETERMINES INITIALIZATION STATUS.
COOKIES.

PANEL READS CURRENT WEB PAGE NUMBER, ZOOM LEVEL AND WEB SITE NAME

PANEL CALLS BUILD ENGINE TO READ IN THE EXTERNAL DATABASE.
PANEL CALLS THE BUILD ENGINE TO RETURN THE NECESSARY VALUES IN
ORDER TO UPDATE THE PANEL'S DATABASE.

PANEL CALLS BUILD ENGINE TO GO TO THE CORRENT WEB PAGE AT THE

CURRENT ZOOM LEVEL.

oy

710
FIG.6
=

Fig. 22
DYNAMIC WEB PAGE RESIZING PROCESS
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ACCEPT USER'S "WEBSITENAME".
CREATE "WEBSITENAME".DTA FILE.

|
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150

151

SECURITY RIGHTS HAD BEEN ESTABLISHED ASSERT NECESSARY SECURITY POLICY
DURING THE BUILD TOOL'S INITIALIZATION -— PERMISSIONS FOR FILE CREATION
(SEE FIG 5) RIGHTS.
HIGH WATER MARK TECHNOLOGY. l 153
NUMBER OF WEB PAGES AND STYLES  \¢—| \R|TE MEADER RECORDS INCLUDING
NUMBER OF TEXT BUTTON, IMAGE,
DEFAULT SCREEN RESOLUTION, WEB
PARAGRAPH, ETC, OBJECTS PER WEB PAGE,
PAGE AND STYLE HIGH WATER MARKS,
NUMBER OF LINES AND LINE SEGMENTS FOR e USER WEB PAGE SIZE SETTINGS
ANY PARAGRAPH OBJECT. -
l 155
h 4
184 [ WRITE OUT STYLE RECORDS FOR PARAGRAPH, TEXT BUTTON AND IMAGE STYLES.
l 156
,
| WRITE ARRAY STRUCTURES BASED ON HIGH WATER MARKS, OBJECT TYPE, AND TYPE OF DATA F—J
l |
Y L 2
BOOLEAN RECORDS [INTEGER RECORDS MULTIMEDIA OBJECTS STRING RECORDS SINGLE AND DOUBLE
| FLOATING POINT AND
| SERIALIZED FORM FOR IMAGES, AUDIO AND LONG INTEGER
VALUES FOR WEB | VALUES FOR WEB URL, COLOR AND FONT VIDEO FILE NAMES. RECORDS
PAGES, OBJECTS, AND | | PAGES. OBJECTS, AND OBJECTS, ETC. FOR ENCODED FORM FOR
OBJECT COMPONENTS OBJECT COMPONENTS WEB PAGES AND TEXT /PARAGRAPH FOR ANIMATION AND
IN A FOUR IN A FOUR OBJECTS IN A TWO OBJECTS IN A FOUR IMAGE PROCESSING.
DIMENSIONAL ARRAY | | DIMENSIONAL ARRAY DIMENSIONAL ARRAY DIMENSIONAL ARRAY IN A TWO DIMENSIONAL
STRUCTURE. | STRUCTURE. STRUCTURE STRUCTURE ARRAY STRUCTURE
159 ¥
157 158 o 160 164
FIG 25

Fig. 24

EXTERNAL DATA BASE CREATION:
SECURITY AND OPTIMIZATION TECHNIQUES
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\ FROM
FIG 24

Y
FEATURE FLAGS ARE ANALYZED

162

l—b EXTRACT REQUIRED VARIABLE
DEFINITIONS AND METHODS OF
“MAIN" OBJECT CLASS OF THE RUN
ENGINE SOURCE CODE.

A

163 OBJECT CLASS REFERENCES
l—» EXTRACT ONLY REQUIRED
REFERENCES TO ALL OTHER
RUNTIME OBJECT CLASSES
164 Y

EXTERNAL FILE REFERENCES

L———-} IMAGE, VIDEO AND AUDIO FILE

REFERENCES AND FILE
PROCESSING

A
165 SOURCE CODE IS COMPILED WITH
THE NECESSARY CLASS
LIBRARIES
(EG. SUN, NETSCAPE,
MICROSOFT)

A

166

RUN TIME ENGINE FOR THE WEB
SITE IS CREATED.

VL_\
TO

FIG. 26 ’

Fig. 25

CREATE CUSTOMIZED AND OPTIMIZED
RUNTIME ENGINE
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WEB PAGE
OR CUSTOM
APPLICATION
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' !

v

WEB PAGE SCREEN RESOLUTION PROCESSING.

WEB PAGE WINDOW'S VIRTUAL WIDTH AND HEIGHT
ARE STORED IN SCREEN RESOLUTION INDEPENDENT

CUSTOM APPLICATION.

APPLET WINDOW'S WIDTH AND HEIGHT STORED AS

UNITS.

ABSOLUTE VALUES.

170

L.

I |
v

DEFINITION OF BACKGROUND

WEB PAGE BACKGROUND COLOR VALUES CONVERTED TO
HEXADECIMAL. ANY BACKGROUND IMAGES PROCESSED.

HTML CODE IS GENERATED TO SYNCHONIZE THE RUNTIME ENGINE'S
BACKGROUND WITH THAT OF THE WEB PAGE WINDOW..

171

-

'

SCREEN RESOLUTION PREPROCESSING.

—

JAVASCRIPT AND HTML CODE IS GENERATED TO CALL THE
SCREEN RESOLUTION SENSING (SRS) JAVA APPLET.

!

172
JAVASCRIPT TO SRS APPLET COMMUNICATION.
173 I—# JAVASCRIPT CODE IS GENERATED TO INTERROGATE THE SRS APPLET
FOR THE SCREEN RESOLUTION VALUES. THE JAVASCRIPT CODE ALSO
! INCLUDES NECESSARY TIMEQUTS.
| v
v

JAVASCRIPT GENERATION OF RUNTIME ENGINE HTML SPECIFICATION.

JAVASCRIPT CODE IS GENERATED TO CREATE THE NECESSARY HTML CODE FOR THE RUNTIME ENGINE SIZE SPECIFICATIONS,
PARAM FIELDS TO LINK TO THE DATA BASE (SEE FIG.23), THE NECESSARY HTML CODE TO LOAD THE JAR OR THE CAB FILE, AND
HTML CODE FOR HAVING THE BROWSER INVOKE THE RUNTIME ENGINE.

'

174

L

WRITE EXTERNAL HTML SHELL FILE.

THE NECESSARY SECURITY POLICY PERMISSIONS FOR FILE CREATION

RIGHTS ARE ASSERTED. A "WEBSITENAME™ HTML IS WRITEN.

[ GOTO
FIG. 27

Fig. 26

CREATE THE HTML SHELL FILE
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FROM
FIG. 26

A
175 [ANALYZE FIRST WEB PAGE IMAGE OBJECTS

'—b IF FIRST WEB PAGE HAS NON-TIME LINE
DELAYED IMAGE OBJECTS, FLAG FOR CAB
AND JAR FILE.

l

ANALYZE JAVA CLASS FILES

176

1 BASED ON FEATURE FLAGS MARK ALL THE
NECESSARY JAVA CLASS FILES FOR INCLUSION
INTO THE CAB AND JAR FILES. (SEE FIG 25)

A
177 BAT FILE DEFINITIONS

GENERATE THE BAT FILE STATEMENTS TO INCLUDE ALL NECESSARY
IMAGE FILES, THE "WEBSITENAME".CLASS CUSTOMIZED RUNTIME
ENGINE, AND THE "WEBSITENAME".DTA DATA BASE FILE INTO THE
MAIN COMPRESSED CAB AND JAR FILES AND .JAVA CLASS FILES INTO
A COMPRESSED CAB/JAR LIBRARY FILE.

A
178 WRITE EXTERNAL BAT FILES

THE NECESSARY SECURITY POLICY PERMISSIONS
FOR FILE CREATION ARE ASSERTED. A
"WEBSITENAME". BAT FILE AND A "WEBSITENAMELIB".
BAT FILE ARE WRITTEN.

A
179 CREATE CAB/JAR FILES

THE "WEBSITENAME". BAT AND "WEBSITENAMELIB". BAT
FILES ARE EXECUTED, CREATING COMPRESSED
"WEBSITENAME".CAB , "WEBSITENAMELIB".CAB,
"WEBSITENAME".JAR AND "WEBSITENAMELIB".JAR FILES.

A

GOTO
FIG 28.

Fig. 27

CREATE THE CAB/JAR FILES
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FROM

3
_\ FIG. 27

180 USER POINT'S
A BROWSER

AT THE HTML
SHELL FILE

81 | JAVASCRIPT INITIALIZATION CODE.
|
1 | JAVASCRIPT CODE DETERMINE'S THE TYPE OF BROWSER AND CALLS HTML CODE FOR THE BROWSER TO
L INTERPRET.
THIS CODE DEFINES WHETHER THE EXECUTIBLE FILES AND DATABASE WILL BE EXTRACTED FROM INSIDE
A COMPRESSED CAB FILE OR A GOMPRESSED JAR FILE AND ITS LOCATION.
182 ¥
WEB APPLICATION TYPE.
EXECUTE APPROPRIATE JAVASCRIPT CODE (BY APPLICATION TYPE). FIXED (EG.
BANNER) OR DYNAMIC.
183 | 184
DYNAMIC WEB PAGE JAVASCRIPT/SRS APPLET SYNCHRONIZATION TECHNOLOGY. FIXED SIZE WINDOW.
CALL JAVASCRIPT CODE WHICH CAUSES THE SRS APPLET TO BE IMMEDIATELY EXECUTED BY
THE BROWSER. JAVASCRIPT GENERATES THE
THE JAVASCRIPT CODE GOES INTO A TIMER LOOP, CHECKING ON WHEN THE SRS APPLET IS HTML CODE FOR THE RUNTIME
ALIVE BEFORE INITIATING ANY COMMUNICATION. ENGINE SPECS, ETC. (SEE FIG.25)
THE BROWSER IMMEDIATELY
T JAVASCRIPT/SRS APPLET COMMUNICATION EXECUTES THE RUNTIME ENGINE.

JAVASCRIPT CALLS SRS APPLET METHODS WHICH RETURN THE WIDTH AND HEIGHT, IN
PIXELS, OF THE CURRENT BROWER WINDOW.

4

JAVASCRIPT THEN CONVERTS THE SCREEN RESOLUTION INDEPENDENT WINDOW WIDTH AND TO
HEIGHT VALUES INTO ABSOLUTE PIXEL VALUES. FIG. 30
JAVASCRIPT THEN GENERATES THE HTML CODE FOR THE RUNTIME ENGINE SPECS, ETC.
(SEE FI1G.26)

THE BROWSER IMMEDIATELY E .ECUTES THE RUNTIME ENGINE.

T \
TO
185 FIG 2.

Fig. 28
WEB PAGE SIZE GENERATION TECHNOLOGY
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35
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FIG. 28

RUNTIME ENGINE TO DATA BASE LINKAGE

186

I——D RUNTIME ENGINE READS A PARAM VALUE WHICH POINTS TO THE DATABASE AND
INITIATES THE READ OPERATION.

THE READ TECHNIQUE 1S NON-PRIVILEGED.

'

187 HEADER RECORD INITIALIZATION

L)

THE HEADER RECORDS ARE READ AND THE VALUES PROCESSED.

'

PARAGRAPH, TEXT BUTTON, AND IMAGE STYLE PROCESSING.

188

I——> THE STYLES RECORDS ARE READ, AND THE VALUES ARE
STORED FOR SUBSEQUENT PARAGRAPH, TEXT, AND IMAGE 189

190 OBJECT GENERATION.
EXCEPTION FIRST WEB PAGE GENERATION.
HANDLING
THE BOOLEAN, INTEGER, STRING AND FLOATING POINT FIELDS FOR THE FIRST T0
» ERROR RECOVERY WEB PAGE ARE READ AND INITIALIZED. (SEE FIG.24) FIG. 30
AND/OR GRACEFUL )
OPERATION THE SERIALIZED MULTIMEDIA OBJECTS FOR THE FIRST WEB PAGE ARE READ
CANCELLATION AND CAST INTO THEIR FINAL FORM. (SEE FIG.24)
191

MULTITHREAD FIRST PAGE PROCESSING WITH THE GENERATION OF DATA FOR ALL THE OTHER PAGES.
(SEE FIG.31)

A
GENERATION OF DATA FOR ALL THE OTHER WEB PAGES.

THE BOOLEAN, INTEGER, STRING AND FLOATING POINT FIELDS FOR THE OTHER WEB To
PAGES ARE READ AND INITIALIZED. (SEE FIG.24) FIG. 30

THE SERIALIZED MULTIMEDIA OBJECTS FOR THEOTHER WEB PAGES ARE READ AND
CAST INTO THEIR FINAL FORM. (SEE FIG.24)

Fig. 29

READ DATA BASE AND GENERATE
NECESSARY OBJECTS.
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193

¢ ¢ 195

194 NON-CENTERED PLACEMENT CENTERED PLACEMENT
. —»| LEFT AND TOP COORDINATES OB.ECT WIDTH CONVERTED INTO <J
CONVERTED TO LOCAL SCREEN LOCAL SCREEN VALUES. LEFT AND
WINDOW RESOLUTION. TOP COORDINATES CALCULATED.
196
OBJECT TYPE
197 198 199
¢ L \ 4 ¢
TEXT BUTTON PARAGRAPH IMAGE OBJECT.
OBJECT. .
T RS oRaEN s A?_%:‘S’ERTED INTO IF SCALED WAS CLOSEN, WIDTH AND HEIGHT ARE
3D EFFECTS, IF : CONVERTED INTO LOCAL SCREEN VALUES, AND THE
CHOSEN, ARE 3D EFFECTS, IF CHOSEN, ARE SCALED BY STRING IMAGE IS DRAWN TO SCALE.
SCALED BY ANY SIZE, FONT SIZE, AND FONT STYLE
ANIMATION, AND : : - 3D EFFECTS, IF GHOSEN, ARE SCALED BY ANY
T S AsD REFORMAT IS CALLED. THE TEXT IS REFORMATED ANIMATION, AND BY IMAGE WIDTH AND HEIGHT.
FONT STYLE. BASED ON THE CURRENT PARAGRAPH PIXEL WIDTH. IF DON'T SCALE WAS CHOSEN, THE HEIGHT AND
(F DON'T SCALE WAS CHOSEN, THE HEIGHT AND WIDTH ARE NOT ADJUSTED TO THE LOCAL SCREEN
WIDTH ARE NOT ADJUSTED TO THE LOCAL SCREEN :
VALUES.

[ |

TO
FiG. 31

Fig. 30

WEB PAGE GENERATION WITH SCALING
TECHNOLOGY
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FROM
200 FIG.30
L

WEB PAGE COUNTER LOOP

> INCREMENT FROM FIRST WEB PAGE.
CHECK BOOLEAN PAGE EXISTENCE VALUE.

202

|

END OF WEB PAGE
LOOP TEST.

RESET COUNTER? 203
No

!

SUPPRESS DRAW FOR ALL DELAYED

DOES
WEB PAGE
EXIST?

201

TEXT AND IMAGE OBJECTS

206
i TRANSITION AND 205
TEXT BUTTON AND IMAGE OBJECT DRAW SYSTEM WEB PAGE TRANSITION
TIME LINE, TRANSFORM AND ANIMATION ‘ No TEST. Yes ANIMATION
LOOP < Y ————
DRAW SYSTEM
INCREMENT FROM FIRST PAGE OBJECT CALLED IF NO TOFIG. 32
TRANSITION.

T_ 204

A
END OF TEXT

BUTTON AND IMAGE
TIME LINE LOOP?

ANIMATION,
RANSFORMATIO!
AND/OR
TIME LINE?

208
209

CREATE AN INSTANCE OF A TEXT OR IMAGE TIME LINE THREAD AND START THE THREAD.

210

|

211 v
OBJECT TIME LINE TECHNOLOGY

COMPLETE WEB PAGE LOOP

TOFIG. 38 TOFIG. 33

Fig. 31

THE MULTILEVEL WEB PAGE AND OBJECT
THREAD TECHNOLOGY
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LOCK THE ANIMATION
PROCESS
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1

216

215
l No Yes
INITIALIZE: EXECUTE AN ANIMATION LOOP CREATE 214
RANDOM l
INCREMENT BY TIME AND NUMBER OF < TRANSITION
ANIMATIONS BASED ON USER DEFINED ANIMATION
SETTINGS NUMBER
DRAW ANIMATION

GENERATE AN OFF-SCREEN IMAGE FOR NEXT WEB PAGE WHILE PRESERVING THE OFF SCREEN

IMAGE OF THE PRIOR WEB PAGE.

ALIGN, SCALE, AND MERGE TOGETHER AS NECESSARY INTO A SECONDARY OFF-SCREEN

BUFFER AND DRAW TO THE SCREEN

v

INCREMENT X, Y, WIDTH AND HEIGHT VALUES FOR PRIOR AND
NEXT WEB PAGE, BASED ON ANIMATION TYPE AND
RESOLUTION.

CALL DRAW METHOD

217

|

218

LAST ANIMATION

CYCLE?

No

CONTINUE
AT FIG. 31

Fig. 32

WEB PAGE TRANSITION ANIMATION
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No

Yes

v

NON-TIME LINE ANIMATION AND/OR
TRANSFORMATION TEST

1

[ ENTRY ANIMATION AND/OR TRANSFORMATION
TEST

225

No

17224

US 6,546,397 Bl

222

SET A TIMER
EVENT.

ENTRY

ANIMATION/

TRANSFORMATION
?

¥

226

]

CREATE INSTANCE(S) OF CHILD TEXT AND/OR IMAGE POPUP TIME LINE THREAD(S) AND START THE THREAD(S). TO FIG. 31

) 4 227
PARENT OBJECT TIME LINE MAIN ANIMATION/TRANSFORMATION TEST
228 229 230 231
TRANSFORMATION ONLY T MAIN ANIMATION ONLY | TRANSFORMATION THEN ANIMATION TRANSFORMATION WITH
! ANIMATION
| CREATE AN INSTANGE OF CREATE AND START A TRANSFORMATION
CREATE AN INSTANCE OF A AN ANIMATION THREAD THREAD. SET THE JOIN METHOD TO WAIT THE CREATE AND START A
TRANSFORMATION THREAD AND START THE TREAD. COMPLETION OF THE TRANSFORMATION. SUPER
AND START THE THREAD. TRANSFORMATION
SET THE JOIN METHOD THE TRANSFORMATION THREAD CREATES THREAD. SET THE JOIN
SET THE JOIN METHOD TO TO WAIT FOR THE AND STARTS AN ANIMATION THREAD. THE METHOD TO WAIT FOR
WAIT FOR THE COMPLETION COMPLETION OF THE JOIN METHOD IS SET TO WAIT FOR THE THE COMPLETION OF THE
OF THE TRANSFORMATION. ANIMATION. COMPLETION OF THE ANIMATION. THREAD.
Yes

SET A TIMER

EVENT

233

Fig. 33

EXECUTE THE DEPARTURE ANIMATION/TRANSFORMATION

CREATE AN INSTAMCE OF AN ANIMATION/TRANSFORMATION THREAD AND

START THE TREAD.

SET THE JOIN METHOD TO WAIT FOR THE COMPLETION OF THE ANIMATION.

TERMINATE.

POST TO JOIN
GO FIG. 35

235

~ OBJECT TIME LINE TECHNOLOGY
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239

ENTRY
ANIMATION?

No Yes

A 4

EXECUTE ENTRY ANIMATION

CREATE AN INSTANCE OF AN ANIMATION
THREAD AND START THE TREAD.

SET THE JOIN METHOD TO WAIT FOR THE
COMPLETION OF THE ANIMATION.

No Yes

A

238
Yes SET ATIMER

EVENT.

240

242
SET A TIMER ‘_l

EVENT

244

EXECUTE THE DEPARTURE ANIMATION

CREATE AN INSTANCE OF AN ANIMATION
THREAD AND START THE TREAD.

SET THE JOIN METHOD TO WAIT FOR THE
COMPLETION OF THE ANIMATION.

245

/ TERMINATE.

POST TO JOIN

TOFIG. 33

Fig. 34

CHILD TIME LINES FOR TEXT
BUTTON AND IMAGE OBJECTS
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FROM
FIG. 31,
FIG.33 AND
FIG. 34

246 JOIN WITH ALL WEB PAGE

OBJECTS
WAIT FOR THE COMPLETION OF

ALL PARENT AND CHILD TIME
LINES FOR TEXT AND IMAGE
OBJECTS.

247

STAY ON
WEB PAGE?

Yes No
248 RESPOND TO USER INTERACTIONS WEB PAGE DELAY 249
AND/OR TIMER CONTROLS
SET TIMER EVENT FOR WEB PAGE
DELAY BEFORE CONTINUING WITH
TO FIG. 36 THE WEB PAGE LOOP.

250

END OF WEB
PAGE COUNTER
LOOP

Fig. 35

COMPLETE WEB PAGE AND
OBJECT THREAD LOOP
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FROM
FIG. 35

251 [ MOUSE TO OBJECT RECOGNITION TECHNIQUE

Lb SCALING TECHNOLOGY (SEE FIG. 27) SETS SCREEN COORDINATE VALUES FOR ALL OBJECTS AND
THEIR SUBCOMPONENTS.
MOUSE POSITION DETERMINES WHICH OBJECT(S) ARE SELECTED.

v

252 \
TYPE OF USER /
INTERACTION

253 v v 257
\—b MOUSE MOVED OVER OBJECT(SL; MOUSE DOWN OVER OBJECT(S) 4—‘

256 254 258 260
i ¢ Y v Y ¢
PARAGRAPH ‘ F TEXT BUTTON ANDIOR IMAGE OBJECT(S) TEXT BUTTON ANDIOR IMAGE OBJECT(S) PARAGRAPH

OBJECT'S MOUSE OVER STATE IS DRAWN. OBJECT'S CLIGK STATE IS DRAWN
- OVER HOT LINK
TEXT AND/OR IMAGE POPUP OBJECTS ARE sgyg’\%SVL%EEOéQECLETg’;"f;‘gggggg” CREATES A CALL
MOUSE OVER DRAWN, IF DEFINED. : : 0
COLORS ARE SOUND AND VIDEO EVENTS ARE EXECUTED, APPROPRIATE
R i GOTC EVENT IS EXECUTED, IF DEFINED. ity
y 3
MOUSE MOVED OFF OBJEGT(S) MOUSE UP
255 OBJECT'S NORMAL STATE IS DRAWN, 259
OBJECT'S NORMAL OR MOUSE OVER STATE IS ‘J
TEXT BUTTON AND/OR IMAGE POPUP OBJECTS ARE DRAWN, DEPENDING UPON MOUSE COORDINATES.
ERASED, IF NOT FROZEN BY A CLICK DEFINED EVENT.
SOUND AND VIDEO EVENTS MAY BE TERMINATED, IF
SOUND AND VIDEO EVENTS MAY BE TERMINATED, IF DEFINED THAT WAY.
DEFINED THAT WAY.

|

261

EXIT <—J
Fig. 36
RESPOND TO USER INTERACTIONS
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BROWSER BASED WEB SITE GENERATION
TOOL AND RUN TIME ENGINE

FIELD OF THE INVENTION

The present application is directed to computing systems,
and more particularly to methods and apparatus for building
a web site using a browser-based build engine.

BACKGROUND

Conventional web site construction tools operate on tra-
ditional operating system platforms and generate as output
HTML (hyper text mark-up language) and Script Code (e.g.,
JavaScript). A browser draws a web page associated with the
web site by interpreting the HTML and JavaScript Code.
However, conventional mark-up and scripting languages
include numerous inherent limitations. Conventional mark-
up and scripting languages have not been designed for
serious multimedia applications. They have almost no file
handling ability and very little computational power. In
addition, they are remarkably slow and inefficient.

As such it is virtually impossible to write a web publish-
ing application in HTML and JavaScript. All conventional
implementations must, and do, utilize a full-featured pro-
gramming language, such as C++ or Visual Basic. Since the
current popular browsers do not support these languages, by
necessity, conventional web publishing applications run on
platforms other than the World Wide Web (WWW) and its
browsers. Therefore, at best, a conventional web publishing
application can offer only a crude preview capability of what
a real web page will look like.

Although C++ and Visual Basic are very capable
languages, the conventional web publishing applications
written in these languages are still necessarily limited by the
limitations inherent in their form of output, which as
described above is typically HTML and scripting code. As
such, a conventional web publishing application written in
one of these languages suffers from the severe performance
problems inherent in these languages.

For example, HTML and JavaScript are incapable of
reformatting text and scaling buttons or images dynamically.
In addition, most conventional web publishing applications
design a web page layout to fit into a 640 pixel wide screen.
This means that the ability for higher resolution screens to
display more data horizontally is lost. Since capability is
wasted on the horizontal plane, unnecessary vertical scroll-
ing may be required. Further, on higher output resolution
devices (screens), unsightly extra white space or background
may be prevalent.

SUMMARY

In one aspect the invention includes a Browser Based
build engine that is written entirely in a web based full
featured programming language (e.g., JAVA). A Browser
Based Interface (the “Interface”) between the web designer
and the build engine is included. The browser-based inter-
face can be written in the World Wide Web’s (WWW)
Hypertext Markup Language (HTML) and its Extensions
(Dynamic HTML, JavaScript and Cascading Style Sheets).
The Interface includes a unique set of communication tech-
niques. One technique allows for effective two-way com-
munications between a JAVA engine and JavaScript.
Another technique allows for communications between a
JAVA applet object inside a JavaScript window, with the
JAVA engine, which permits the implementation of
advanced intelligent interface objects, such as a “slider” or
a “dial”.
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In one aspect the invention includes a screen resolution
sensing mechanism that causes a build engine (i.e. build
tools) to adopt its interface to the web designer’s screen
resolution.

In one aspect, the invention includes a multi-dimensional
array structured database, that, in addition to storing the
numeric and string data found in conventional databases,
also stores multi-dimensional arrays of various multimedia
objects. They include colors, fonts, images, audio clips,
video clips, text areas, URLs and thread objects. The inven-
tion includes a run time generation procedure that creates a
compressed web site specific customized run time engine
program file, with its associated database and a build engine
generated HTML shell file.

The invention can include web page scaling technology,
so that when the web site/web page is accessed on the
WWW, the web pages and all the objects within them can be
scaled to the user’s screen resolution and to the then current
browser window size.

In one aspect, the invention includes a proprietary multi-
level program animation model (threads) that responds to
multiple user interactions and time sensitive operations
simultaneously.

In one aspect, the invention includes a mechanism for the
dynamic resizing of the build engine’s web page size during
various editing operations.

In one aspect, the invention includes techniques for cre-
ating browser based interface objects that visually and
behaviorally are identical to those of the MS Window’s
standard.

Aspects of the invention can include one or more of the
following features. Abrowser based build engine is provided
that includes a browser based interface. The entire web site
build process is WYSIWYG (what you see is what you get),
with the web designer working directly on and with the final
web page. The data produced by the build engine is pro-
cessed and ultimately placed into a multi-dimensional array
structured database, and stored in an external file. A run time
generation procedure creates a compressed program custom-
ized run time engine file, with an associated database and a
build engine generated HTML Shell File.

When the web site/web page is accessed on the WWW,
web page scaling technology can be accessed to generate
web pages that are scaled to the user’s screen resolution. A
technique is provided so that an applet’s size (height and
width) can be set in real time under the control of either the
interface or the build engine. At the same time a multi-level
program animation model (threads) is activated for user
interactions and time sensitive operations.

The browser based interface technologies create a set of
interface objects with a look and feel that is identical to that
of MS Windows, yet includes technologies that equal or
occasionally surpass those of high end word processors,
desk top publishers, and image processing software
programs, particularly in the areas of interaction, animation,
and timeline technologies. The run time engine includes
multimedia capabilities often rivaling the digital processing
capabilities seen on television and in the movies.

Because of the implementation of a variety of perfor-
mance and file reduction techniques, the entire run time
environment can range from as low as 12K, and no larger
than 50K. This depends upon the features selected by the
web designer. Although the compressed image, audio, and/
or video files must also be downloaded, with a reasonable
web site design, web pages should load quickly. The initial
run time environment is no larger than 25K, thus the initial
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web page should generally load in less than 2 seconds, and
subsequent web pages in less than 1 second with a 56K
modem, even with numerous image files.

The present invention provides a real time, dynamic
linkage between JAVA and HTML including two-way
communications, in real time, between JAVA and JavaScript.

BRIEF DESCRIPTION OF THE DRAWINGS

The foregoing aspects and many of the attendant advan-
tages of the invention will become more readily appreciated
through the following drawings and their associated screen
shots, referred to throughout the detailed description,
wherein:

FIG. 1 is a flow chart depicting a prior art conceptual
overview of how a user and a web browser interface.

FIG. 2 is flow chart depicting a conceptual overview of
how a user interfaces with a web browser when implement-
ing the present invention to construct a web site.

FIG. 3a is a schematic diagram showing the main com-
ponents of a build tool in accordance with one implemen-
tation of the present invention.

FIG. 3b is a process flow diagram showing a build process
in accordance with one implementation of the present inven-
tion.

FIG. 44 is schematic diagram showing the main compo-
nents of a run generation tool in accordance with one
implementation of the present invention.

FIG. 4b is process flow diagram showing a run time
process in accordance with one implementation of the
present invention.

FIG. 5 is a flow chart, with its attendant screen shot shown
in FIG. 37, that depicts a detailed view of a build time
initialization procedure in accordance with one implemen-
tation of the present invention.

FIG. 6 is a flow chart, with its attendant screenshots
shown in FIGS. 38—48, that depicts a detailed view of the
build time supported user input techniques and techniques
for communication of data and status between the build
engine and the interface in accordance with one implemen-
tation of the present invention.

FIG. 7a is a flow chart that shows an overview of the build
time techniques for implementation of pop-up windows
(usually called “dialog boxes” in MS Windows), the panel
interface, and interface for color selection.

FIG. 7b is a flow chart, with its attendant screenshots
shown in FIGS. 37-38, that shows a detailed view of the
build time techniques for implementation of panel interface
objects, including the menu bar, menus and sub-menus, the
tool bars, status fields, interactive fields, and interactive pull
down lists, in accordance with one implementation of the
present invention.

FIG. 7c¢ is a flow chart, with its attendant screenshots
shown in FIG. 37 and FIG. 63, that shows a detailed view
of the build time techniques for implementation of tabbed
pop-up windows (also called “dialog boxes” in MS
Windows).

FIG. 8 is a flow chart that shows a detailed view of the
build time techniques for updating the internal databases and
the setting of feature flags for run time optimization pur-
poses.

FIG. 9 is a flow chart, with its attendant screenshot shown
in FIG. 37, that shows a detailed view of the build time
polling methods used to facilitate communication from the
JAVA build engine to the interface.
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FIG. 10 is a flow chart that shows a detailed view of the
build time techniques for analyzing user input for error
checking and data integrity.

FIG. 11 is a flow chart, with its attendant screenshot
shown in FIGS. 38-41, that shows a detailed view of the
build time methods for direct text entry at an arbitrary cursor
position and text editor implementation methods.

FIG 12 is a flow chart, with its attendant screenshot shown
in FIGS. 49-56, that shows a detailed view of the build time
techniques for reading external image files, creating them on
a web page, and then manipulating them through either
direct mouse interaction or through the interface’s panel/
windows.

FIG. 13 is a flow chart that shows a detailed view of the
build time implementation of text, button and image styles
in accordance with one implementation of the present inven-
tion.

FIG. 14 is a flow chart that shows a detailed view of the
video and audio processing in accordance with one imple-
mentation of the present invention.

FIG. 15 is a flow chart that shows a detailed view of the
frame, table, forms, and draw objects processing and tech-
nology in accordance with one implementation of the
present invention.

FIG. 16 is a flow chart that shows a detailed view of the
build time methods for supporting various user interactions
at run time.

FIG. 17 is a flow chart, with its attendant screenshots
shown in FIGS. 57-58, that shows a detailed view of the
build time methods for text button and image object anima-
tion.

FIG. 18 is a flow chart, with its attendant screenshots
shown in FIGS. 59-60, that shows a detailed view of the
build time methods for text button and image transforma-
tions.

FIG. 19 is a flow chart, with its attendant screenshots
shown in FIGS. 61-62, that shows a detailed view of the
build time methods for text button and image time lines.

FIG. 20 is a flow chart with its attendant screenshot shown
in FIG. 63, that shows a detailed view of the build time web
page transition animations and time lines.

FIG. 21a is a flow chart that shows a detailed view of file
operations performed in accordance with one implementa-
tion of the present invention.

FIG. 21b is a flow chart that shows a detailed view of the
view operations performed in accordance with one imple-
mentation of the present invention.

FIG. 22 is a flow chart that shows a detailed view of a
dynamic web resizing process that is activated by the
“Open” and “Web Site” commands under the “File” menu
and the “Zoom” command under the “View” menu.

FIG. 23 is a screen shot showing a file selection window
operation in accordance with one implementation of the
present invention.

FIG. 24 is a flow chart showing a detailed view of an
external database in accordance with one implementation of
the present invention and also shows the security and
optimization techniques that can be employed.

FIG. 25 is a flow chart showing a detailed view of a
method for creating a customized and optimized run time
engine in accordance with one implementation of the present
invention.

FIG. 26 is a flow chart showing a detailed view of the
methods for creating an HTML shell file in accordance with
one implementation of the present invention.
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FIG. 27 is a flow chart showing a detailed view of the
methods for creating compressed CAB and JAR files in
accordance with one implementation of the present inven-
tion.

FIG. 28 is a flow chart showing a detailed view of the
technology for dynamic web page size creation in accor-
dance with one implementation of the present invention.

FIG. 29 is a flow chart showing a detailed view of the
methods for reading the multimedia database and generating
the necessary objects in accordance with one implementa-
tion of the present invention.

FIG. 30 is a flow chart showing a detailed view of the
methods for dynamically scaling the web page object(s) to
different screen resolutions and window sizes in accordance
with one implementation of the present invention.

FIG. 31 is a flow chart showing a detailed view of the
methods for executing a multi-level web page and object
thread architecture in accordance with one implementation
of the present invention.

FIG. 32 is a schematic diagram that shows a detailed view
of the web page transition animation architecture in accor-
dance with one implementation of the present invention.

FIG. 33 is a schematic diagram that shows a detailed view
of the parent object time line architecture in accordance with
one implementation of the present invention.

FIG. 34 is a schematic diagram that shows a detailed view
of the child object time line architecture in accordance with
one implementation of the present invention.

FIG. 35 completes the flow chart begun at FIG. 31.

FIG. 36 is a flow chart showing a detailed view of the
methods for responding to user interactions in accordance
with one implementation of the present invention.

FIGS. 37-63 are screen shots of the user interface pre-
sented by the build process in accordance with one imple-
mentation of the present invention.

DETAILED DESCRIPTION

Referring to FIG. 1, in a prior art process for creating and
displaying a web site, the user either directly writes HTML
and Script Code providing user input at 1 or operates a
related prior art product at 2, which generates the HTML and
Script Code at 3. A separate file, with its attendant HTML
and Script Code is uploaded for each separate web page in
the web site at 4, which is then interpreted by a browser
when accessed at 5.

FIG. 2 shows a process for creating and displaying a web
site in accordance with one aspect of the invention in which,
a user operates a build tool at 6, working directly with one
or more of the final web pages in a full WYSIWYG mode.
The build tool accepts the user input and creates a multi-
dimensional embedded multimedia object database at 7. A
run time generation process is then invoked to create the
necessary run time files at 8 (including HTML shell, CAB/
JAR files and a customized runtime engine) which are then
loaded to a user’s web site at 9. The web page(s), when
viewed by a web surfer, are activated by the browser calling
the customized run time engine at 10. The run time engine
then begins to read the database and down load image, audio
and video files, while simultaneously drawing the first web
page for viewing or user interaction at 11.

Build Tool and Process

FIG. 3a shows a build tool 350 at the detailed component
level. The build tool includes a build engine 352, interface
354, screen sensing mechanism 356, multi-dimensional
array structured database 358, interface’s database 360, web
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page scaling engine 364, time line engine 366 and installa-
tion Program 368. The operation and use of each of these
components is described in greater detail below.

FIG. 3b is a flow of the build process executed by the
build tool to create a web page/web site. Referring to FIGS.
3a and 3b, the process begins with an initialization (12) and
continues through to a point where a web site has been
defined and stored in the build engine’s internal database
29).

The build tool 350 includes plural individual tools that are
created and initialized at (12). The processes for creating and
initializing build tools are described in greater detail below
in association with FIG. 5. After the build tools are created
and initialized at 12, the build tool 350 interacts with the
user, receiving user commands (actions), for example, to
build a web site. The build tool 350 processes user responses
and communicates the same and status information to both
the build engine 352 and interface 354 at 13. The processes
for interacting with the user are described in greater detail
below in association with FIG. 6.

In one implementation, the interface includes a panel (and
its objects, including a menu bar, menus and sub-menus, tool
bars, status fields, interactive fields and interactive pull
down lists), pop-up windows (called “dialog boxes” in MS
Windows), color and alert message interface technologies,
built with HTML, Dynamic HTML (DHTML), JavaScript,
and Cascading Style Sheets (CSS). Interface 354 responds to
the user input and may display a pop-up window, update the
interface objects, or display alert messages, as shown at 15.
The operation of the interface 354 is described in greater
detail below in association with FIG. 7a, FIG. 7b and FIG.
Te.

As the build engine 352 receives data and status
information, it updates an internal database (part of multi-
dimensional array structured database 358) and sets feature
flags at 14. The processes for updating the internal database
and setting flags are described in greater detail below in
association with FIG. 8. To enable effective two-way com-
munication between the interface and the build engine,
polling technology is included as shown at 16. The details of
the polling process are described in greater detail below in
association with FIG. 9.

Whenever user input is received, the build tool 350
analyzes the input including error checking at 17. In one
implementation, the input is analyzed and then processed by
object type (class). The process for analyzing input to
determine type is described in greater detail below in
association with FIG. 10. In one implementation, the num-
ber of different object processing technology classes are
four, and include direct text entry (18), image processing
(19), video or audio files and links (21) and frames, tables,
forms and draw objects (22). The build tool 350 processes
the user input based on class. The processes invoked for
direct text entry are described in greater detail below in
association with FIG. 11. The processes invoked for image
processing is described in greater detail below in association
with FIG. 12. The processes invoked by the text button,
paragraph, and image style technologies are described in
greater detail below in association with FIG. 13. The pro-
cesses invoked for processing audio and video files and
channels are described in greater detail below in association
with FIG. 14. The processes invoked for processing frames,
tables, forms and draw objects are described in greater detail
below in association with FIG. 15. When an image, text
button or paragraph object is to be inserted in the web page,
the current style that is selected in the panel defines the
initial settings used when creating the object in the web
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page. As such, button, image and paragraph style setting and
technology will be invoked at 20 depending on the user
input. The processes invoked by the paragraph style setting
and technology is described in greater detail below in
association with FIG. 13.

After the input is processed as described above, a check
is made to determine if one or more animation or transfor-
mation (interaction) techniques are to be invoked at 23. The
run time engine provided in accordance with the teachings
of the present invention support various user interactions,
including support for numerous animation and transforma-
tion techniques, and both web page and object time lines.
Depending on the user selections, one or more technologies
may be invoked. In the implementation shown, the build tool
350 is configured to check to determine if the input data is
related to plural technologies including: user interaction
technology (24), animation technology (25), transformation
technology (26), object time line technology (27) and web
page transition animation technology (28). The processes
invoked for user interaction technology are described in
greater detail below in association with FIG. 16. The pro-
cesses invoked for animation technologies are described in
greater detail below in association with FIG. 17. The pro-
cesses invoked for transformation technologies are
described in greater detail below in association with FIG. 18.
The processes invoked for object timeline technologies are
described in greater detail below in association with FIG. 19.
The processes invoked for web page transition animation
technologies are described in greater detail below in asso-
ciation with FIG. 20.

After the build tool 350 has processed the user input, one
or more file operations can be invoked at 29a4. In one
implementation, the file operations are “save”, “save as”,
“new”, “close”, “open”, “apply” and “web site”. If “open” or
“web site” are selected, the build tool 350 initiates the
dynamic web page resizing process at 29¢ (See FIG. 22). If
“save” or “save as” are selected, the build tool 350 initiates
a run generation process (See FIG. 4 and FIG. 24). File
operations “close”, “open”, and “new” can also initiate the
run generation process, based on the state of the build
process and user action.

At any time during the processing of user input, one or
more view operations can be invoked at 29b. In one
implementation, the view operations supported are
“normal”, “preview”, “play”, and “zoom” (at various zoom
percentages). If any of the “zoom” levels are selected, the
build tool initiates the dynamic web page resizing process at
29¢ (See FIG. 22). If the “preview” or “play” view opera-
tions are selected they will initiate the run time process (See
FIGS. 28 through 36). FIG. 4a shows a run generation and
runtime tool 370 at the detailed component level. The run
generation and runtime tool 370 includes a run generation
procedure 371, web scaling engine 372, a database 374 and
a (web) page size generation engine 376 and run time engine
377 including a runtime user interaction engine 378, a
runtime timeline engine 380 and a runtime drawing,
animation, audio, and video engine 382. In one
implementation, run time engine 377 includes plural
engines, each of which may in themselves include plural
engines.

FIG. 4b shows the run processes including methods for
creating the run time files, including the external database,
the web site specific customized run time engine, the HTML
shell file, and the compressed CAB/JAR file. The run
processes also include methods for scaling each web page to
the web surfer’s then current screen resolution and web
browser window size. After a web page has been scaled, a
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run time engine executes a multi-level thread technology,
which presents to the viewer web pages that can operate
under time lines that may include animated transitions.
Associated with the web page time lines can be object time
lines that may define entrance, main and exit animations,
transformations, and synchronized time lines for child
objects. Each object can have multiple object states, respon-
sive to various user interactions, which can result in numer-
ous types of visual and audio responses and actions.

Referring now to FIGS. 4a and 4b, a run generation
process 360 begins by invoking the run generation proce-
dure 377. The run generation procedure 371 begins by
creating the external database (part of database 374) at 30.
The external database may include references to image,
video and audio files, and video and audio channels. The
process for creating the external database is described in
greater detail below in association with FIG. 24. A custom-
ized and optimized run time engine (run time engine 377) is
created at 31. The customized and optimized run time engine
(run time engine 377) generates the web pages for the web
site and is activated from the user’s server. The process for
creating the run time engine 377 is described in greater detail
below in association with FIG. 25. The HTML shell file is
created at 32, and then the CAB and JAR files are created at
33a. The HTML shell file includes JavaScript Code to
activate and interrogate the page size generation engine 376,
and to activate the entire runtime engine. The CAB and JAR
files both include the runtime engine and database in com-
pressed executable form. The CAB file(s) will be activated
by the HTML shell file if it senses the browser as being
Microsoft Explorer, otherwise it will activate the JAR file(s).
The processes for creating the HTML shell file and the CAB
and JAR files are described in greater detail below in
association with FIG. 26 and FIG. 27, respectively. The run
generation process portion of the run processes is completed
as the HTML shell file and the CAB and JAR files are
uploaded to the user’s web site at 33b.

After the upload, the run time process 365 portion begins
with the run time engine 377 invoking a web page size
generation technology (engine) 376 at 34. The web page size
generation technology can be used to determine the screen
resolution and the current browser window size. The process
for invoking and initializing the web page size generation
technology is described in greater detail below in association
with FIG. 28. The external database is read and the neces-
sary objects generated at 35 from their stored external
references. These objects include image, audio, and video
objects. The processes for generating the necessary objects
are described in greater detail below in association with FIG.
29. A web page generation and scaling technology (web
page scaling engine 372) is then invoked at 36. The web
page scaling engine 372 can be used to reformat and scale
objects that had been placed in a web page during the build
process. The processes employed by the web page genera-
tion and scaling technology are described in greater detail
below in association with FIG. 30. The run time engine then,
as necessary, executes a multilevel web page and object
thread technology at 37 while the runtime user interaction
portion 378 of run time engine 371 responds to user inter-
actions at 38. The processes invoked by the multilevel web
page and object thread technology are described in greater
detail below in association with FIGS. 31-35. The processes
invoked by the run time engine to respond to user interac-
tions are described in greater detail below in association
with FIG. 36.

Detailed Build Processes

Referring now to FIGS. 3a and § through FIG. 22 the

build tool 350 and its associated build process are described.
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Referring first to FIGS. 3a and 5, initialization methods are
shown. At 39 the build tools are created as part of the
execution of the installation program 368. They can include:

1: Initial build tool HTML/JavaScript file (IBTF)

2: An initialization engine (IE).

3: A build engine.

4: The build engine parent HTML frame file. (PFF).

5: A “Control Panel and Status Line” HTMIL/JavaScript

File (“panel”) for;

Controlling the JavaScript database.

Calling and initializing all pop-up windows.

Reading all pop-up window values, and updating a
JavaScript database

Calling the build engine and passing all necessary data
and status information.

Polling the build engine for two-way JAVA/JavaScript
communication.
Displaying and updating the status of its interface

objects.

Issuing alert messages.

Processing direct user interactions with the panel’s
interface objects.

6: Numerous HTMIL /JavaScript files, one for each pop-up
window.

7: JAVA applets, embedded in HTML/JavaScript pop-up
window files.

8: Abuild engine HTML definition file that is created and
modified dynamically.

The initialization and build engines can be placed in a JAVA
wrapper so that JavaScript code may receive and process
return values from JAVA methods. The initialization and
build engines are also created in a “Signed” CAB file, and
assigned the necessary security rights, so that the engines
can assert the necessary permissions, if permitted by a given
browser’s security manager, when read or write operations
are required. In one implementation, an installation program
is run prior to the first use of the build tools. After installing
all of the files, the installation program can install the
necessary class libraries required by the run generation
process in which the customized and optimized run time
engine is created (See FIG. 25). The installation program can
also set the necessary environmental variables and installa-
tion options.

At 40 the web surfer points a browser at (i.e. calls) an
initial build tool HTML/JavaScript file (IBTF). At 41 the
IBTF identifies the current browser type and version num-
ber. Presently, each browser has different security manager
implementations. In one implementation, the invention sup-
ports the following three categories:

1: With appropriate signing and time stamping, and with
appropriate assertions of permissions, the browser will
permit local read/write operations.

2: With appropriate signing and time stamping, and with
appropriate assertions of permissions, the browser will
permit local read operations, but write is only legal if
sent to a server.

3: Local read/write operations are illegal, but are permit-
ted on the server. The IBTF can include a flag that can
be set to indicate which security implementation is
supported, so that all subsequent read/write operations
will comply with the current browser’s security man-
ager.

At 42, the IBTF causes the browser to execute the IE so

as to sense the screen resolution and for adapting the
interface to the user’s screen resolution. In one
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implementation, after entering a delay loop and waiting for
the IE to report it is fully loaded and initialized, the IBTF
calls two IE methods, which return the width and height of
the current screen and browser window. The IBTF then
checks for the presence and value of a “mode cookie”, to
determine whether this is an initialization process, a web site
open command process, or a dynamic web page resizing
process. If the mode cookie is set to initialize, or it doesn’t
exist, the IBTF calls the IE to generate the build engine’s
HTML definition file. At 43 the IE then asserts the required
security permission and at 44 creates a build engine HTML
definition file and writes this file to the local disk (as
appropriate). At 45 the IBTF then turns control over to the
PFF for activating the “paner” and build engine and dis-
playing the build engine user interface screen.

The build engine user interface screen includes a “panel”
portion and a build engine portion, each of which are loaded
into their respective frames, after which the web site page(s)
build process can begin. Screen shot FIG. 37 shows a
representation of the user interface presented by the build
tool. The user interface includes a panel 400 and build frame
500. Panel 400 includes a menu bar 410, menus 420 and
sub-menus 430, tool bars 440, status fields 450, interactive
fields 460, interactive pull down lists 470 and operational
pop-up windows 480. The menu bar 410 can be used for
selecting a menu command that will cause a menu to be
drawn. The menu (one or menus 420) can be used to select
a feature command that could cause an operational pop-up
window to be drawn, a direct user input technique or object
manipulation technique to be activated, or a sub-menu 430
to be drawn. A sub-menu (one of sub-menu 430) can cause
the same type of events as that of a menu. The tool bars 440
include various icons that are shortcuts to feature commands
that are also available through the menu bar and its menus.
In addition, the tool bar 440 can be used to show the current
state of a feature. Status fields 450 show the current value of
a certain setting. Interactive fields 460 also show the current
value of a setting, but can also be directly changed by the
user by typing into the field, with the result immediately
processed by the build engine 352 and displayed in the build
frame 500. Interactive pull-down lists 470 also show the
current value of a setting, but, if selected with a mouse click,
will drop down a selection list, which may have an elevator
attached. The user can click on an item in the selection list,
which will become the current setting with the result imme-
diately processed by the build engine 352 and displayed in
the build frame. Operational pop-up windows 480 can have
tabs assigned if the number of choices within the pop-up
window is large. One or more settings can be changed
through a pop-up window, with the results immediately
processed by the build engine 352 and displayed in the build
frame 500. These interface techniques are described in
greater detail below in the build process.

The build frame 500 is used to present the actual web page
as constructed by a user. The user can directly enter text,
import images, video and audio for display/playback and
create animations and transformations that can be viewed in
the build frame. FIG. 6, with its attendant screen shots FIG.
38 through 48, shows the user input techniques supported in
one implementation of the invention. In one implementation,
the user inputs supported include: selection from a JAVA
window object (48); selection from a JavaScript window
(49) including selection with dual spin control (50a) or
selection from a JavaScript child window object (50b);
direct text entry (51); page resizing (52); direct object
manipulation (53); and, selection from a JavaScript panel
(54).
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In the implementation shown, of the six user input tech-
niques sensed at 13, the code for supporting selections from
a JavaScript pop-up window at 49 and selections from the
“panel” at 54 were implemented entirely in HTML/
JavaScript Code, while support for direct text entry at 51 and
direct web page object manipulation at 53 were imple-
mented entirely in JAVA (or any other browser-based full
featured programming language). In one implementation,
code for supporting selections from a JAVA Window object
at 48 and dynamic web page resizing at 52 are implemented
using both HTMIL /JavaScript and JAVA. Those of ordinary
skill will recognize that, JAVA could have been used more
extensively to implement the methods described at 48, 49
and 54. However, in order to achieve the most intuitive and
MS Windows like interface, and because effective two-way
communication between JavaScript and JAVA had been
achieved (See FIG. 9), the languages proposed appear to
best support the particular user input technique.

For example, FIG. 23 shows an actual file selection
window 2300, implemented by the invention. This type of
file selection window is available in JavaScript/HTML, but
not supported by JAVA for applets. File selection window
2300 greatly enhances the interface for the user, as the
image, sound clip, or video clip names need not be memo-
rized. File selection window 2300 further eliminates pos-
sible operator error when typing in a pathname or filename.
The present invention utilized the strengths of JavaScript/
HTML with the power of JAVA to create a unique browser
based interface solution. In one implementation, the HTML
form element “INPUT type=file” was embedded in a Java-
Script pop-up window to create the file selection window.
The file selection window returns a string value of the image
(or other file type) pathname to the pop-up window. The
pop-up window’s JavaScript then could be used to call a
JavaScript function in the panel (panel 400) which:

1: Reads the pathname value in the pop-up window.

2: Creates a string version of a valid URL by adding the

correct URL protocol to the string.

3: Updates the panel’s database (interface’s database
360).

4: Calls a JAVA method in the build engine, which casts
the string value of the URL into a URL object, creates
an image object which is then drawn on the screen, and
updates its internal database.

User inputs that are a selection from a JAVA window
object (48) permit the implementation of a vast array of
intelligent user input interface objects, from sliders to dials,
which are extremely intuitive and significantly enhance the
user’s ergonomic experience. In one implementation, user
input interface objects are supported as follows. When a
selection from a JAVA window is detected, a pop-up window
(applet) is presented (associated with the feature being
manipulated, e.g., color, volume) and an engine method is
called to begin two-way communication (for passing as
arguments any necessary status information). The engine
begins polling a JAVA abstract object waiting for a static
variable’s value to change. The pop-up applet processes the
value as defined by a user interaction event, and updates the
static variable in that same JAVA abstract object with the
new value. Upon detecting a change in the polled static
variable, the engine calls the necessary methods to process
that new value. These methods include can include a bright-
ness filter that is applied to the image bitmap utilizing
techniques very similar to that of that employed by the “fade
in” and “fade out” animations, described in association with
FIG. 33

User inputs for a selection from a JavaScript pop-up
window (49) can be made in a manner identical to that of
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making a selection from a dialog box under MS Windows,
including the use of tabbed JavaScript pop-up windows. In
one implementation when a selection from a JavaScript
pop-up window is detected, the panel’s (panel 400) JavaS-
cript opens a pop-up window. The pop-up window’s initial
values are set from a JavaScript database defined in the panel
or by the panel calling the engine for the current values and
then setting the initial values. In a tabbed JavaScript
window, clicking on a tab will call the pop-up window’s
JavaScript in order to change the state and appearance of the
tabbed JavaScript window in the expected way. The pop-up
window’s JavaScript calls the panel’s JavaScript when a
completion event occurs. The panel’s JavaScript reads or the
pop-up window’s JavaScript writes the pop-up window’s
field values, causing the panel’s database to be updated, and
the panel then calls the appropriate build engine 352 method,
passing as arguments the necessary data and status condi-
tions. Initializing the pop-up window’s values and updating
the panel’s database upon completion can alternatively be
implemented by JavaScript functions executed within the
pop-up window’s HTML file.

In addition, there are interface extensions that can extend
beyond the usual MS Windows implementations. One is
support for a selection from a dual spin control at S0A.
Screen shots FIGS. 4245 show a visualization of an imple-
mentation of this interface technique. Screen shot FIG. 42
shows the mouse placed over an upper spin control. Screen
shot FIG. 43 shows the result after the user clicked once on
the upper spin control. Notice that the value has been
incremented by 1, and the text button object is now at a
larger point size. Screen shot FIG. 44 shows a combo box
list selected by the mouse with the user about to select a
significantly larger point size. Screen shot FIG. 45 shows the
result of that selection, including the effect on the text button
object.

In one implementation, dual spin controls are supported
as follows. Each spin control has three visual states, so that
when the user places the mouse over the control it appears
to light up, and when the mouse button is depressed (pressed
down), the spin control is modified to give the appearance of
being pressed. JavaScript methods are called in the panel
(panel 400) to:

1: process each mouse click event over either spin control,

2: range check as necessary,

3: update the value in the HTML frame object residing in
the pop-up window,

4: update the JavaScript (panel 400) database,

5: call the build engine 352, if necessary, passing the
necessary value and status.

If the mouse is clicked on a combo box, the selection
window opens in the usual way. If a mouse click in that
window is detected, another JavaScript method in the panel
400 is called to update the JavaScript database, and call the
build engine 352, if necessary, passing the necessary value
and status as function call arguments.

Another interface extension is selection from a JavaScript
child window at 50B. This technique helps simplify the
number of choices given to the user in a complex pop-up
window operation. A selection from a JavaScript child
window can be supported as follows. The panel’s (panel
400) JavaScript opens the pop-up window. The pop-up
window and its child pop-up windows’ initial values are set
from the JavaScript database defined in the panel 400. The
pop-up window’s JavaScript opens the child pop-up window
and sets its initial values. The child pop-up window’s
JavaScript calls the pop-up window’s JavaScript when a
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completion event occurs. The pop-up window’s JavaScript
reads the child pop-up window’s values, sets those values to
its own internally defined variables, and calls the panel’s
JavaScript. The panel’s JavaScript reads the pop-up win-
dow’s values (which include the settings for its own fields as
well as those of its child windows), updates its database, and
calls the appropriate build engine 352 method, passing as
arguments the necessary data and status conditions. Screen
shots FIGS. 46—47 show a visualization of an implementa-
tion of a JavaScript child window. Screen shot FIG. 46 show
a change text button style pop-up window. Screen shot FIG.
47 shows the result after the user selected the “Define the
Mouse Down Text Button Style” child pop-up window.

Direct text entry is supported at any arbitrary cursor
location. In one implementation, “text areas” are utilized in
an unconventional way, in order to support full text entry,
text editing, text button and paragraph styles, and reformat.
Direct text entry can be defined at any arbitrary cursor
location, and then text can be dragged to any other arbitrary
location.

Text areas are objects that are utilized by JAVA primarily
as an interface object for the implementation of a form and
are generally “added” to the screen at the initialization time
of a JAVA applet. Text areas are decidedly not WYSIWYG.
The present invention creates text areas dynamically. Screen
shots FIG. 38 through FIG. 41 show a visualization for an
implementation of this technique. Screen shot FIG. 38
shows the user selecting a text object from the create text
icon object from a tool bar of the panel (panel 400). When
the text icon object is selected, the cursor shape is changed
to indicate the selection while the text icon object is in the
select state. Screen Shot FIG. 39 shows that the cursor has
changed shape and that the user has placed the cursor at an
arbitrary location on the web page. Screen shot FIG. 40
shows the result after the user has clicked the mouse. A text
insertion point and a selection rectangle are drawn at the
arbitrary web page location. Screen shot FIG. 41 shows the
result after the user has pressed the letter “W” on the
keyboard. As can be seen in screen shot FIG. 41, a draw
method associated with the build process immediately hides
the text area. However, text editor methods associated with
the build process continue to utilize the text area as a hidden,
dynamically resizing frame, whose size is subject to text
button or paragraph style settings, by the amount of text, by
the text’s orientation (vertical or horizontal) and by the
text’s font style(s) and font size(s). As the build engine 352
detects a relevant mouse event or keyboard event, the build
engine 352 updates the necessary variables that are defined
as return values in specified build engine methods. Polling
technology (see FIG. 9) retrieves the relevant values and
calls the necessary JavaScript method for processing. In one
implementation, these same techniques (text area
techniques) are used in the scaling technology (See FIG. 30).
Since the direct text entry and editing processes bypass
completely the interface and the JavaScript code, the polling
technology (See FIG. 9) is used to pass the text string values
back to the JavaScript database, in order for the interface’s
pop-up windows to be correctly initialized for subsequent
text operations.

Direct text processing at 51 begins with the build engine
352 detecting a “Mouse Drag” or a “Mouse Double Click”
event. In one implementation of the present invention, if a
mouse drag event is detected, the entire initial anchor word
(assuming the “mouse down” event placed the text insertion
point within a word) is selected as well as the entire closing
anchor word. If a double click event occurs over a word, the
entire word is selected. If a double click event is detected
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over a special hot zone (for example, just to the left of a
paragraph line), then an integral number of words are
selected. Appropriate four-dimensional variables are set, and
a draw system is called. The draw system paints the selected
line segment in the marked text background and text color.
The build engine 352 then sets a return flag to be read by the
polling technology (FIG. 9). A panel JavaScript poller (FIG.
9) detects this flag and redraws the panel’s “Text” menu
object showing the choices available when text is selected.
In one implementation, the “Text” menu includes choices of
“Text Style”, “Hot Link”, “Preferences”, and “Format”. The
states for the tool bar icon objects of “Bold”, “Italic” and
“Underline” are set appropriately as is the setting for the
point size interactive drop-down list. The panel’s JavaScript
then calls an appropriate build engine method that resets the
flag. If the panel’s JavaScript detects the user selecting the
“Text Style”, “Hot Link”, “Preferences” or “Format”
choices, it creates the appropriate pop-up window. Upon
detecting a user completion event, the panel’s JavaScript
reads the data settings in the pop-up window, closes that
pop-up window, and sends this data to an appropriate build
engine method for processing (See FIG. 11). Dynamic web
page resizing at 52 is invoked when the build engine 352
detects a user initiated web page resize event. This could be
caused by the “Open” or “Web Site” commands from the
“File” menu, or from a “Zoom” command from the “View”
menu. This technology is explained in detail below in
association with FIG. 22.

Direct object manipulation at 53 includes dragging of any
object, resizing of non-text objects, rotation and other image
manipulation functions, as required. The processing for
direct object manipulation begins by analyzing the type of
object selected and the state of the object, as set by the
interface based on a user’s panel selection. The build engine
352 then changes the mouse cursor’s appearance, and the
type of selection rectangle, including which attachment
points, if any, should be drawn and activated. (See FIG. 10
for the mouse event processing technology and FIG. 12 for
image processing technology). In one implementation, the
same direct object manipulation polling technology is used
as described above with regard to direct text entry.

If a selection of an interactive field, interactive drop-down
list object, or a toll bar icon object from the JavaScript panel
is detected at 54, then the following steps can be invoked,
depending on the selection. The point size of a paragraph, a
marked text range inside a paragraph or text button object
can be changed. The state of an object’s 3D frame can be
changed. In one implementation, three states for an object
frame are supported. The 3D frame can be drawn as a
“raised” 3D object, as a “depressed” 3D object, or as a
“raised” 3D object that turns into a “depressed” 3D object if
a mouse down event is detected over the object to which the
3D frame is assigned. An object’s style can be changed. The
current web page can be changed. Finally, any other opera-
tion that has been defined by a tool bar icon object in the
panel can be invoked. This includes the “file” menu choices
of new, open and save, the “edit” menu choices of cut, copy
and paste, inserting a text, button or image object onto the
web page, applying or removing the bold, italic, and under-
line text attributes for a text or button object, centering or
uncentering any web page object, setting the animation for
a button or image object, changing the zoom level of the web
page, or previewing the web site.

As each new user input is received and processed in
accordance with the steps shown in FIG. 6, at all times the
internal databases of the JavaScript panel and the build
engine 352 are maintained completely in synchronization.
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Synchronization is maintained so that: all status information
displayed by the panel is current and correct; all data and
status information passed to the build engine 352 from the
interface are consistent with the build engine’s state at any
given time; the values in all pop-up windows are correctly
initialized. In order to meet these requirements, all of the
variables in the JavaScript panel database are explicitly
“typed”, to be compliant with the strict variable typing
methodology generally imposed in all full featured program-
ming languages such as Java. As JavaScript does not explic-
itly type anything, where using JavaScript herein, all string,
Boolean, and integer variables are typed. Full two-way real
time communication support between the JavaScript/HTML
interface and the JAVA build engine 352 is provided as
described below in association with FIG. 9.

FIG. 7a shows four tools utilized for an implementation
of the pop-up window and panel interface technology (15 of
FIG. 3). The panel and pop-up windows make extensive use
of JavaScript mouse events, including onMouseDown,
onMouseUp, onMouseOver, onMouseOut, onClick and
onchange methods (56). The pop-up windows make exten-
sive use of the JavaScript onlLoad and onUnl.oad methods.
In one implementation, when a pop-up window is loaded by
the panel, the panel goes into a wait loop, set for 5 times a
second using the JavaScript setTimeout method, interrogat-
ing in each loop whether the pop-up window’s status flag has
been set. Meanwhile the pop-up window, when loaded by
the browser, executes the onlLoad method in order to set a
flag in the panel informing the panel that the pop-up window
is now loaded. Upon detecting the load event completion,
the panel then proceeds to initialize the fields in the pop-up
window. The panel will always close a pop-up window after
detecting its completion event. However, if the user has
closed the pop-up window in a non-standard way, the pop-up
window executes the onUnl.oad JavaScript method, which
sets a flag in the panel notifying it that the pop-up window
has been closed.

The JavaScript code in the panel and in all pop-up
windows make extensive use of JavaScript method onKey-
Down for the following operations:

1: When the focus is on the icon representing completion
(“OK” is used in many MS Windows applications)
causing the enter key to initiate a pop-up window/panel
completion event.

2: When the focus is on the icon representing cancellation
(“cancel” is used in many MS Windows applications)
causing the Esc key to initiate a pop-up window/panel
cancellation event.

3: When the focus is on any pop-up window or panel
object, such as a data entry field, a check box, a radio
button, a drop-down and scrollable list, a scrollable list,
an icon, or a DHTML tab object (discussed below), the
navigation keys are captured by the onKeyDown
method, a JavaScript function is called, and the appro-
priate change is made. For all pop-up window and
panel objects, when the Tab key or the combination of
the Tab key with the Shift key are detected, the onFocus
JavaScript method is employed and the focus moves to
the appropriate pop-up window object. If the pop-up
window or panel object is a data entry field, drop-down
list or a scrollable list, all cursor key operations are
detected and the insertion point is adjusted accordingly.
If the pop-up window or panel object is a check box,
radio button a icon, or a DHTML tab object, and a
cursor key (up, down, left, right, home and end keys,
with or without the Ctrl or Shift keys) is detected, the
onFocus JavaScript method is employed and the focus
moves to the appropriate pop-up window object.
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One methodology for this feature requires that all key-
board events be monitored, at all times. When the scan code
for the enter key is detected, the appropriate JavaScript
function is called to close a pop-up window and to call the
appropriate JavaScript function for processing of the rel-
evant data (updated in the window) and communicating, as
necessary, with the build engine 352. In another
implementation, rather than the panel going into a wait loop
awaiting notification from the pop-up window for data
initialization purposes the pop-up window, when loaded,
executes the onload JavaScript method, and reads the
required data values directly from the panel’s database,
utilizing the JavaScript “opener.fieldname.value” technique.
Similarly, the pop-up window, when detecting its comple-
tion event, updates the panel’s database with the revised
values from its own fields and then calls the appropriate
JavaScript function in the panel for further processing. Both
implementations, and any combinations, assure that the
pop-up windows are correctly initialized, the panel’s data-
base is correctly updated, and the data is successfully sent to
the build engine 352 for processing.

Extensive use of JavaScript technology is employed to
enhance the user interface and for communication between
the various HTML frames and/or files, within a given HTIML
frame or file, between an HTML frame and the JAVA engine,
and as a bridge between two different JAVA applets (57).
Extensive use is made of JavaScript arrays to store the
values of all page and object attributes, to initialize the
correct values in all pop-up windows, and to pass data and
status to the engine. Various JavaScript techniques are
employed to “type” all variables (JavaScript does not explic-
itly type anything as described above) as a prerequisite for
passing values to the build engine 352. Variables that should
be typed as strings, integers and Booleans are typed through
the use of “Eval” and “New” JavaScript functions. The
choice of color, found in most pop-up windows to define one
or more color elements, can be implemented utilizing sev-
eral innovative JavaScript techniques. They include:

1: Defining a complex image map through a JavaScript
function utilizing arrays. Screen shot FIG. 48 shows a
visualization of an image map. A JavaScript computa-
tional loop utilizing arrays can be used to define each
individual rectangle in this color palette with its appro-
priate RGB value and a function call to the appropriate
JavaScript method.

2: Limiting the color choices from the image map to only
those colors that are designated as safe colors. Safe
Colors are the subset of all colors that are browser
independent, assuring a consistent color look across all
browsers.

3: Supporting a dual color selection technology. The user
can be presented with a color palette and can click on
a particular color in the color palette. Image map
technology can call a JavaScript function, which con-
verts that choice into a RGB numeric definition. This
definition updates the RGB values shown in screen shot
FIG. 48, as well as passing those values, though an
appropriate function call, to a build engine JAVA
method. The build engine 352 will then draw the actual
color immediately on the web page. Alternatively, the
user can select a value from Red, Green or Blue
selection lists, which can be implemented using an
HTML drop-down list form object. The value selected
is then processed by an appropriate JavaScript function
call to a build engine method, which converts the RGB
to a JAVA compliant value, and then draws the actual
color on the web page.
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4: Supporting True Transparency. For appropriate color
elements, such as the background for a text button
object, the user can choose, either from the color palette
by clicking on a “transparency” rectangle, as described
above, or by selecting “TIR” from a Red, Green or Blue
selection list. This choice is then processed by an
appropriate JavaScript function call to a build engine
method, that in turn sets a particular flag for the draw
system (of the Build Tool) to not draw a background
color for that object.

Innovative techniques are used to enable JavaScript to
dynamically create HTML code based on real time condi-
tions. Cookies can be used for data communication between
HTML frames and HTML files, some of which were created
in real time. Many unique combinations of HTML elements,
including frames, forms, and tables, enhanced by JavaScript
code, are utilized to create a extensions beyond that of the
MS Windows interface (58). For example, a dual combo
box/spin control for both small and large numeric incremen-
tal jumps can be implemented by a combination of form and
table elements, mouse events, and JavaScript methods.

Extensive use of Cascading Style Sheets (CSS) was
employed to create a consistent look for all pop-up windows,
and for precision placement of various HTML elements
(59).

FIG. 7b shows a detailed view of the build-time tech-
niques for implementation of panel interface objects, includ-
ing the menu bar, menus and sub-menus, the tool bars, status
fields, interactive fields, and interactive pull down lists, in
accordance with one implementation of the present inven-
tion (15 of FIG. 3). These techniques create panel interface
objects that have the same look and feel of those which are
implemented under the various MicroSoft Windows Oper-
ating Systems. In one implementation of the present
invention, the status fields, interactive fields, and interactive
drop-down lists are defined as HTML form objects (text
boxes and lists) embedded within DHTML objects. The
menu bar, menus and sub-menus, and the tool bars can be
defined as pure DHTML objects. However, Cascading Style
Sheets can be used for all panel interface objects; although
more extensively with DHTML objects as will be described
below. In an alternative implementation of the present
invention, the status fields and interactive drop-down lists
are defined as pure DHTML objects.

In one implementation of the present invention the menu
bar at 270 is defined as sets of DHTML objects, each set
corresponding to a menu command. Each set consists of four
DHTML objects with absolute screen positioning, one defin-
ing the DHTML object in the Mouse Over state at 278, the
second for the Mouse Down state at 279, the third for the
Active state, and the fourth for the Inactive state. Each state
has a different CSS style assigned, which defines the visual
appearance of that state. When the build tool is initialized at
FIG. 5, the appropriate menu commands are initialized as
active or inactive at 277. If the menu command is defined to
be inactive, that DHTML inactive object is assigned by a
JavaScript function to the “visible” style attribute, while the
other three DHTML objects are assigned the “hidden” style
attribute. Screen shot FIG. 38 shows a visualization of the
“Interactions” menu command in the inactive state. In the
inactive state all user interactions are ignored. If the menu
command is defined to be active, that DHTML active object
is assigned by a JavaScript function to the “visible” style
attribute, while the other three DHTML objects are assigned
the “hidden” style attribute. While in the active state, the
JavaScript functions for “onMouseDown”, “onMouseUp”,
“onMouseOver” and “onMouseOut” are implemented. If a
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Mouse Down user interaction event is detected over an
active menu DHTML object at 279, a menu command
specific JavaScript function is called. This function sets the
DHTML object for the Mouse Down state to the “visible”
style attribute, calls a generalized JavaScript function to
reset the visibility states all the other appropriate DHTML
objects, set certain status variables, and set the DHTML
object which defines the menu associated with that menu
command to the “visible” style attribute. Screen shot FIG.
37 shows a visualization of the “Image” menu command
after having received a mouse down event, with its associ-
ated menu 420 having been set to the “visible” style
attribute. If a mouse up user interaction event is detected
over an active menu DHTML object at 281, a generalized
JavaScript function is called in which the DHTML object
defining the mouse over state is passed as a function call
argument. This function sets the DHTML object defining the
mouse over state to the “hidden” style attribute thus result-
ing in the appearance as shown for the image menu com-
mand in screen shot FIG. 37, even when the mouse has been
moved off the menu object. If a mouse over user interaction
event is detected over an active menu DHTML object at 278,
a generalized JavaScript function is called in which three
DHTML objects are passed as function call arguments as
well as a menu command name. These DHTML objects are
the ones defining the mouse over state, the mouse down
state, and the associated menu. This JavaScript function first
tests to see if a menu has been activated by a previous mouse
down event and is still visible. If so, a generalized “reset
visiblity states” function is called, then both the mouse down
and associated menu objects are set to visible. Finally the
same menu specific function is called as with the mouse
down event. If no menu is visible, then the object associated
with mouse over state is set to visible. If a mouse off user
interaction event is detected over an active menu DHTML
object at 281, a generalized JavaScript function is called in
which the mouse over DHTML object and the menu com-
mand name are sent as arguments. Logic tests are made to
determine which menu command object has been left, as
well as whether any menus are currently visible. Depending
upon the results, the mouse over DHTML object may be set
to hidden.

In one implementation of the present invention the menus
and sub-menus at 271 are defined as a set of DHTML
objects, one for each menu choice, nested inside an DHTML
object that defines the entire menu. Each menu object is
given absolute positioning, while the menu items are given
absolute positioning relative the menu objects origin. Both
the entire menu and each choice are assigned CSS styles to
define their visual appearances. For each menu choice the
JavaScript functions for “onClick”, “onMouseOver” and
“onMouseOut” are implemented. If a mouse click event is
detected at 280 and no sub-menu is defined, a feature
specific JavaScript function is called. First the menu bar and
the menus are set to their appropriate visibility states. Then
setting their visibility attribute style to “visible” activates the
appropriate tool bar icon DHTML objects. Finally the fea-
ture specific JavaScript code is executed as discussed
herewithin, which may cause a pop-up window to be
displayed, the Panel’s database to be updated, and/or the
build engine 352 to be called. If a mouse over event is
detected at 278 and no, sub-menu is defined, a generalized
JavaScript function is called in which the menu choice
object is passed as an argument. This function first calls a
generalized JavaScript function to close any pop-up
windows, then set a status variable and finally executes
DHTML commands to set the correct text and background
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colors for the object. If a mouse off event is detected at 282
and no sub-menu is defined for a menu choice either
immediately above or below, a generalized JavaScript func-
tion is called in which the menu choice object is passed as
an argument. A status variable is set and DHTML commands
are executed to set the correct text and background colors for
the object. If a sub-menu is defined for a menu choice object,
then the same sub-menu specific JavaScript function are
called for both mouse click or mouse over events. This
function performs the same steps as that of the generalized
function that was called for a mouse over event, as well as
setting the sub-menu object and its menu choice objects to
the visible state. Screen shot FIG. 37 shows a visualization
of the menu bar’s “Image” command having been activated,
the drawing of its associated menu 420, the selection of the
“Enhance” menu choice, and the drawing of the “Enhance”
sub-menu 430. In the event that the cursor is moved to an
adjacent menu choice under the “Image” menu, such as
“Animation . . . ” or “Rotate”, then a specific JavaScript
function is called which, in addition to the functions
executed by the generalized JavaScript mouse over function,
also hides the “Enhance sub-menu.

In one implementation of the present invention, the tool
bars at 272 are defined as a DHTML objects, and a set of
DHTML objects are defined for a tool icon. The tool is given
absolute positioning and is assigned a CSS style in order to
define is visual appearance. Each tool icon is assigned a set
of three DHTML objects all with absolute screen position-
ing. The first DHTML object defines the mouse over state at
278, the second for the mouse down state at 279, and the
third for the active state. Each state has a different CSS style
assigned, which defines the visual appearance of that state.
For each tool icon active state object the JavaScript func-
tions for “onClick”, “onMouseDown”, “onMouseUp”,
“onMouseOver” and “onMouseOut” are implemented. GIF
images are defined for the tool bar DHTML objects, and may
be always visible. The inactive “grayed out” representations
for each toll icon can be drawn on this image. When the
build tool is initialized at FIG. 5, the appropriate tool icon
objects are defined as active or inactive at 277. The inactive
state for an tool icon is represented when all three of its
associated objects are assigned the visibility style of “hid-
den”. Screen shot FIG. 38 shows a visualization for several
inactive tool icons including the icon commands for bold,
italic, underline, left and centered. All user interaction events
are ignored in the inactive state. If the tool icon, based on the
state of the build engine and based on the polling technology
described below, is set to an active state, then the tool icon’s
active state object is set to the visibility style of “visible”. If
a mouse click event is then detected at 280, a feature specific
JavaScript function is called in a manner identical to that for
a mouse click event over a menu choice object as described
above. If mouse down or mouse up events are detected at
279 or 281, then respective generalized JavaScript functions
are called, in which the DHTML object defining the mouse
down state is passed as a function call argument. If a mouse
down event was detected, then the generalized function sets
the tool icon’s mouse down object to the “visible” state. If
a mouse up event was detected, then the generalized func-
tion sets the tool icon’s mouse down object to the “hidden”
state. If mouse over or mouse out events are detected at 278
or 282, then respective generalized JavaScript functions are
called, in which the DHTML object defining the mouse over
state is passed as a function call argument. If a mouse over
event was detected, then the generalized function sets the
tool icon’s mouse over object to the “visible” state. If a
mouse off event was detected, then the generalized function
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sets the tool icon’s mouse over object to the “hidden” state.
Screen shot FIG. 37 shows a visualization of the button tool
icon with both its associated the mouse down and active
objects set to “visible”. Screen shot FIG. 38 shows a
visualization of the text tool icon with both its associated the
mouse over and active objects set to “visible”.

In one implementation of the present invention, the status
fields at 273 and the interactive fields at 274 are defined as
HTML text boxes. In an alternative implementation status
fields are defined as DHTML objects. For both of these panel
interface object types, under certain conditions, the panel
draws status information into these panel interface objects.
This information can result from user input as discussed in
FIG. 6, or through the polling and two-way communication
technology between the interface and the build engine 352
as discussed below. In one implementation of the present
invention the status fields are:

1: The color of the selected web page object, in which the

red, green and blue settings are shown.

2: The animation state of the selected button or image

object.

: The zoom level for the current web page.

: The point size for the selected text or button object.

: The horizontal position, in pixels, of the mouse cursor.

: The vertical position, in pixels, of the mouse cursor.

: The type of web page object (text, button, image, table,
form object, draw object, etc.,) if selected. The type of
object that the mouse is over, if no object is selected.

8: The width, in pixels, of web page object (text, button,

image, table, form object, draw object, etc.,) if selected.
The width of the object that the mouse is over, if no
object is selected.

9: The height, in pixels, of web page object (text, button,

image, table, form object, draw object, etc.,) if selected.
The height of the object that the mouse is over, if no
object is selected.

Screen shot FIG. 38 shows a visualization of the status
fields in one implementation of the invention 450. In an
alternate implementation using DHTML objects, the status
fields will appear two-dimensional rather than the three-
dimensional look currently shown.

There is one interactive field defined in one implementa-
tion of the present invention. Screen shot FIG. 37 at 460
shows a visualization of the page number interactive field. In
addition to the current web page being displayed, either as
a number in one implementation or as a user defined name
in an alternative implementation, the user can place the
cursor into this field and enter the desired page to go to. A
click at 280 or Enter Key event will execute this function.

In one implementation of the present invention, the inter-
active drop-down lists at 275 are defined as HTML form
lists. In an alternative implementation, status fields are
defined as DHTML objects. For both of these panel interface
object types, under certain conditions, the panel draws status
information into these panel interface objects. The interac-
tive drop-down lists behave in a manner very similar to that
of interactive fields, except that when selected, a selection
list drops down for selection. Depending upon the number of
entries in the list, an elevator object may be drawn. The
operations of selecting the interactive pull down list, the
selecting of a list item, or the operation of the elevator is
identical to that of comparable MS Windows objects. In one
implementation of the present invention the interactive pull
down list are:

1: Zoom. This interface object has dual spin controls as

described above and is always selectable except when
in a preview mode. It shows the current zoom level.

~N N R W
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2: Button Style. This interface object is always selectable
except when in preview. It shows the button style of the
currently selected button, if any. Changing the button
style will change the style of the currently selected
button, and/or define the style of the next button to be
created.

3: Point Size. This interface object has dual spin controls
as described above and is selectable when a text or
button object is selected. It shows the point size of the
currently selected text or button object, if any. Chang-
ing the point size will change the point size of the
currently selected text or button object.

4: Paragraph Style. This interface object is always select-
able except when in preview. It shows the paragraph
style of the currently selected paragraph, if any. Chang-
ing the paragraph style will change the style of the
currently selected paragraph, and/or define the style of
the next paragraph to be created.

5: Frame State: The state of the 3D frame (none, raised,
pressed or live) of the currently selected text, button, or
image object.

6: Image Style. This interface object is always selectable
except when in preview. It shows the image style of the
currently selected image, if any. Changing the image
style will change the style of the currently selected
image, and/or define the style of the next image to be
created.

Screen shot FIG. 37 shows a visualization of interactive
drop-down lists 470. In an alternate implementation using
DHTML objects, the interactive drop-down lists will appear
two-dimensional rather than the three dimensional look
currently shown.

Tool bar icon objects, status fields, interactive fields, and
interactive pull down lists all show feedback of the current
build engine state. The technology utilized by one imple-
mentation of the invention is described below.

FIG. 7c shows a detailed view of the of the build time
techniques for implementation of tabbed pop-up windows
(15 of FIG. 3). These techniques create a pop-up window
interface that visually and behaviorally is identical to that
which is implemented as dialog boxes under the various
MicroSoft Windows Operating Systems. Pop-up windows
can be non-tabbed as described in FIG. 7a, or can have from
two to as many as 10 or more tabs, depending upon the
complexity of the choices available to the user for a given
feature. In one implementation of the present invention each
tab at 283 is defined as a DHTML object at 284. The tab is
given absolute positioning and is assigned a CSS style at 286
in order to define is visual appearance. When a click is
detected through the JavaScript “onClick” function, a tab
specific JavaScript function at 285 is called within the
pop-up window’s HTML file. This function sets the display
style attribute for the DHTML objects that define the settings
for all the non-selected tabs to the display style attribute of
“none”. The DHTML objects that define the GIF image of
the non-selected tab file representations are also set to the
display style attribute of “none”. The display style attribute
for the DHTML objects that define the settings of the
currently selected tab and the GIF image that depicts the
selected tab file representation is set to the display style
attribute of “”. If there is to a change of the focus of the
selected field within the now to be visible tab specific
choices, the focus attribute for that object is executed.
Screen shot FIG. 37 shows a visualization of a tabbed
pop-up window, and screen shot FIG. 63 shows a collage of
four views of a tabbed pop-up window with four tabs. Notice
that each state of the tabbed pop-up window has a different
tab file representation, showing the selected tab as being in
the forefront.

10

15

20

25

30

35

45

50

55

60

65

22

The interface technology of the invention, in addition to
its utilization as part of a web-based web site generation
tool, can be used to provide a general purpose interface for
all web-based applications that want a MS Windows com-
pliant interface.

A process for updating the internal database of the build
engine 352 is shown schematically in FIG. 8. The database
is compact and efficient in order to meet the performance
requirements for the run time process. The database handles
a wide selection of data objects, including multi media
objects such as colors, fonts, images, sound clips, URLs,
threads, and video. The database supports a multi level
animation, transformation, and time line model (discussed in
greater detail below). The database complies with the dif-
fering rules imposed by the various popular browser security
managers.

The process begins by determining the type of data to be
updated at 60. Data that defines generic web site settings
(See FIG. 21a), screen resolution values (See FIG. 21a and
FIG. 24), and the web page high watermark setting (See
FIG. 24) can be stored in a header record as boolean and
integer variables and URL and color objects at 62 and 63.
Data that defines web page, paragraph, text button, and
image style and text button, image and paragraph high
watermark settings can be stored in one-dimensional arrays
as boolean, integer and string variables and URL, font,
image or thread objects at 61 and 64. The URL, color, font,
image and thread objects can also be created as required at
64.

Data that defines text button, image, paragraph, or other
parent objects and paragraph line high watermark settings
can be stored in two-dimensional arrays (by web page and
by object number) as boolean, integer, string, floating point
variables and URLs at 65 and 66. Again, the URL, color,
font, image, audio clip, video clip, text area and thread
objects can also be created as required at 66. Data that
defines a paragraph line and paragraph line segment high
watermarks can be stored in three-dimensional arrays (by
web page, by paragraph number, and by line number) as
Boolean, integer or string variables at 67 and 68. Again, the
URL, color or font objects can be created as required at 68.
Data that defines a paragraph line segment can be stored into
four-dimensional arrays (by web page, by paragraph
number, by line number and by line number segment) as
Boolean, integer or string variables or URL, color and font
objects at 67 and 68. As a data field is added, changed or
deleted, a determination is made at 69 on whether a value for
a given high watermark needs to be changed. If so, it is
updated. As a specific method in the build engine is called,
a determination is made at 70 on whether a feature flag needs
to be set. For example, if a particular JAVA method is called,
which requires an instance of a certain JAVA Class to be
executed by the run time engine, then that JAVA Class is
flagged, as well as any supporting methods, variables and/or
object definitions. The use of these flags is described in
greater detail below in association with FIG. 25 and FIG. 27
to create a compact and efficient customized run time
environment.

In one implementation, the header record, the style record,
the web page record, and the object records, are carefully
defined in a specific order, written in that order, and explic-
itly cast by object type when read by the run time engine.
Exception handling can be implemented to recover from any
errors. This helps assure that data integrity is maintained
throughout the build and run time processes.

FIG. 9 details the polling process (16 of FIG. 3). The
polling technology is essential for creating the necessary
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two-way real time communication between the JavaScript/
HTML interface and the JAVA build engine. Since there is
no particular difficulty for JavaScript to be able to call and
pass values directly to JAVA methods, the technological
challenge is to find a reasonable technique to enable JAVA
to communicate back to JavaScript. The polling technology
is generic, and workable across all the current browsers. The
polling technology is flexible, as there are no real constraints
as to what data could be communicated from the build
engine to the interface, and this communication can occur at
any time. The polling technology is reasonably efficient, so
that the performance of the build process is not significantly
affected.

In one implementation, two different techniques were
utilized to implement this capability. The first was to place
the build engine inside a JAVA wrapper. The JAVA wrapper
accepts direct communication from JavaScript function
calls, interrogates a particular JAVA build engine method,
and returns that method’s return value back to the calling
JavaScript function. The second technique was more uncon-
ventional. A polling loop is defined in the panel’s (panel
400) JavaScript that creates a near continuous, at least from
a human perception point of view, dynamic real time link, in
order to monitor events occurring inside the build engine.
The result is a real time retrieval (from an ergonomic
perception point of view) of necessary data and status
settings from the build engine back to the interface.

Upon the loading of the panel HTML file, a JavaScript
function at 71 (the poller) is immediately called which
initiates a polling loop. In one implementation, the polling
loop is set at a poll rate of once every 100 milliseconds or
less. The polling routine, operating through the JAVA
wrapper, calls the build engine in order to read the current
horizontal and vertical coordinates of the mouse cursor, and
displays them in the panel’s status fields (FIG. 37 at 450).
The polling routine also polls the build engine in order to
detect whether the mouse has moved over a valid object or,
by inference, whether a mouse single click, or double click
event has occurred. The poller is also constantly requesting
the JAVA wrapper to return the status of an error flag in order
to inform the user, if necessary, of an unrecoverable error
condition, and the reason for it. (See FIG. 10). The poller
then calls a panel JavaScript function that, in turn, calls the
build engine to reset the flag. The poller constantly requests
that the JAVA Wrapper return the status of whether the
mouse cursor is over a valid object, and, if so, that object’s
number, type, height and width. The poller also constantly
requests the JAVA wrapper to return the status of whether an
object is selected, and, if so, the type and number of that
selected object, as well as the objects height, width, and 3D
frame state (and the point size of the object’s current font if
the object is a text button or paragraph object). In addition,
if the object is a paragraph, the poller constantly requests the
JAVA wrapper to return a flag if a double click or drag mouse
event has occurred.

At 72 the polling routine detects a mouse event based on
analyzing the return values received. The poller can infer
that the mouse has either moved off or moved on to a valid
object at 73 if the mouse over object state has changed or the
mouse over object number has changed. If so, the poller
updates the relevant interface objects of the panel as appro-
priate and displays them as necessary, and, depending upon
whether the object is a text button object, a paragraph, image
object, etc., at 75, begins polling their unique values.

The poller can infer that a single click mouse event has
occurred at 74 if the selection state has changed, or the
selected object changed. The poller updates the menu bar
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(FIG. 37 at 410) as appropriate, making the appropriate
menu commands either active or inactive. The poller also
sets the necessary status variables, and, depending upon
whether the newly selected object is a text button object, a
text object, image object, etc., at 74, begins polling their
unique values. The poller also activates the appropriate
menu choice objects inside the “Edit” menu, the “Text”
menu, the “Button” menu, the “Image” menu, and the
“Interactions” menu objects (FIG. 37 at 420 and 430),
depending upon whether an web page object is selected or
not, which type of web page object is selected, or, if the
selected web page object is a text object, whether text is
marked through a drag or double click event. In a similar
manner, the poller also sets the values for the interactive
field objects (FIG. 37 at 460) and the interactive drop-down
list objects (FIG. 37 at 470). More specifically, JavaScript
can poll the web page object number. The value of the web
page object number can be used to initialize pop-up win-
dows with that object’s web page current values, either from
the panel’s database or, if necessary, by interrogating the
build engine’s database.

The poller can infer that a double click or mouse drag
operation has occurred if the flag indicating a double click
or mouse drag operation is detected at 75. The poller calls a
panel JavaScript function that, in turn, calls the build engine
to reset the flag. The poller then calls a panel JavaScript
function to display the appropriate panel menu choices. For
example, if the double click or mouse drag event occurs
within a text object, then the “Text Style and “Hot Link”
menu choice objects become active under the panel’s “Text”
menu object.

Depending on the object type (76), the polling technology
performs various functions. If the object is a text object at
77, the values for the paragraph style, point size, object
height and width, text color, and the 3D frame status are
polled and displayed. The panel’s menu objects and the
menu choice objects within that are active for a text object
are set to the active state, and the non-text menu choice
objects are set to the inactive state, which visually means
they are unavailable and are “grayed out”. In addition,
polling can be initiated for the creation of a hot link. If the
object is a text button object at 78, the values for the text
button style, point size, object height, width, text color,
animation state, and 3D frame status are polled and dis-
played. The menu choice objects inside the panel’s menu
objects that are active for a text button object are set to the
active state, and the non-text button menu choice objects are
set to the inactive state, which visually means they are
unavailable and are “grayed out”. The value of the text
button object string is also polled and saved in the panel’s
database for use when initializing relevant pop-up windows.
If the object is an image object at 79, the values for the image
style, object height, width, frame color, animation state, and
3D frame status are polled and displayed. Again, the menu
choice objects inside the panel’s menu objects that are active
for a image object are set to the active state and the non-text
button menu choice objects are set to the inactive state. In
addition, the results of any relevant direct object manipula-
tion are polled and displayed.

FIG. 10 describes a two level error correction technology
(17 of FIG. 3) employed by the build process. Initial error
checking occurs during the interactions between the user and
the interface with the JavaScript error checking code at 80.
Any file name, selected by the user through the file selection
window or typed in a file pathname (See FIG. 6 at 49) is
checked by the panel’s JavaScript to assure that it has the
correct file type suffix (gif, jpg, au, etc.) at 81.
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The panel’s JavaScript Code performs range checking at
82 to prevent user error or to prevent the breaking of any
internal limits imposed by the build engine. These can
include: going to a non-existent web page; exceeding any
limit with the dual spin control (i.e. attempting to increment
or decrement a point size outside of the legal range, or trying
to illegally decrement a value to zero or a minus number;
typing in a numeric value that is outside a legal range; and,
implicitly creating an object that exceeds a limit imposed by
the build engine).

The panel’s JavaScript code also checks the file pathname
to make sure it contains a valid address, and makes neces-
sary additions or conversions, if necessary, at 83. For
example, if the user selected a file from the local disk, the
correct URL protocol is appended to the file name in order
to make it a valid string representation of a URL address.
Any illegal characters for a pathname or a null file pathname
entry are also caught at 83. In addition to file pathname
validity checking there are other validity checking functions
that can be employed by the JavaScript at 83. They include
the attempt by the user to enter a non-numeric character into
a numeric field, or leaving an essential fill-in field empty.

The panel’s JavaScript then passes these values to the
build engine though the arguments of a JAVA method
function call at 84. The build engine can utilize the extensive
exception handling capability of JAVA at 85 (or that of any
other full featured programming language used) to attempt
to recover from any processing error. If recovery is not
possible, the build engine sets an error flag, utilizing the
polling technology (See FIG. 9 at 71). The poller, upon
detecting this flag, informs the user, for example, through an
alert JavaScript pop-up message, what non-recoverable error
has occurred, from which operation, and what actions, if any,
the user should take. For example, if the user had selected a
corrupted image file, the exception handling technology can
inform the user of this fact so that user corrective action can
resolve this very common problem. In one implementation,
error handling and exception recovery support is provided
for a malformed URL, an input or output error, a security
manager violation, and a null pointer error.

FIG. 11 shows a process for text entry and text processing
(18 of FIG. 3). The process begins when the panel’s Java-
Script detects the user selecting either “Button” or “Text”
icon objects from the panel’s tool bar or from their equvalent
menu choices under the “Button” or “Text” menus, and calls
the appropriate JavaScript function at 86. The JavaScript
function, after performing a range check to assure that no
internal limits of the build engine are being broken, updates
its database, and sets the necessary status variables. The
panel’s JavaScript then calls the appropriate build engine
method, passing the necessary arguments, including the
current board number, the internal number to be assigned to
the object, the object type, and the current text button or
paragraph style at 87. The build engine then updates its
internal database and sets the necessary status variables. The
build engine also changes the mouse cursor shape to that of
a text entry symbol. In one implementation, the mouse
cursor is shaped like a crosshair, and can be moved onto the
web page (the build frame 402) at an arbitrary location.

The build engine detects a mouse click event through its
“mouseDown” method at 88. This method reports to the
build engine the exact horizontal and vertical coordinates of
the crosshair mouse cursor at the moment the mouse button
is pressed. The build engine places these values into its
internal database. The polling process is also supported, as
discussed in FIG. 9, by placing the necessary return values
in the appropriate poll enabled methods.
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The build engine-creates a dynamically resizable frame
utilizing JAVA’s “Text Area” object class, whose coordi-
nates and size coincide with that of the draw system for the
object as defined below. Other full-featured programming
languages, if used by the invention, also possess similar
object types. The text area is immediately overdrawn by the
draw system’s background paint routine. The build engine,
utilizing the font metrics as defined by the selected text
button or paragraph style, and utilizing the crosshair cursor’s
coordinates, calls the draw system. The draw system paints
the background and then paints an insertion point and a
selection rectangle, in the appropriate colors, and with the
appropriate height and width, into the appropriate web page
location at 89. If the text button or paragraph style has a 3D
frame selected, this intelligent ornamental object would also
be drawn, in the appropriate color, dimensions, and thick-
ness. Screen shot FIG. 41 shows a visualization of this
process. The text insert point is in black, surrounded by a red
selection rectangle, and surrounded by a blue 3D frame, as
defined by the selected style. The text editor is then initial-
ized by setting the necessary status variables.

The build engine waits until a keyboard keystroke is
detected. The scan code is interpreted, and if it is a text entry
key, the text editor’s methods are called at 90. The text editor
processes the key event at 91. The build engine employs
frame (Text Area) processing methods and draw methods to
implement the text entry and text processing functions. As a
keyboard key for a text character is pressed, the build engine
passes this value to the editor’s text entry method, which
updates both the text area’s frame definition, and the draw
system’s database. The width of the text area is dynamically
resized as necessary. If the object was a paragraph, a check
is made on whether a reformat event should occur, based on
the paragraph style’s definition and the width of the current
line’s text string. If so, the appropriate text editor reformat
method is called, which may cause the text area’s vertical
dimension to also be resized. A high watermark variable may
also be set, for optimization purposes. After the final state of
the text area is determined for the text entry keyboard event,
the internal database for the text area, and for the paragraph
or text button object, are updated. The draw system is called,
and the results of the text entry event are drawn on the web
page at 94.

In one implementation, the build engine also supports the
usual text processing functions found in MS Windows or
Macintosh based Word Processors or Desktop Publishers at
92 and 93. For example, if the user single clicks the mouse
when over an unselected paragraph or text button object, that
object is selected, a selection rectangle is drawn, the mouse
cursor shape is changed to a crosshair, and the poller reports
the necessary information to the panel’s JavaScript. If a
mouse click occurs over a selected paragraph or text button
object, the editor’s “Set Text Insertion Point” method is
called. Based on the coordinates of the mouse cursor, and
based on a calculation by the build engine as to the nearest
line, and the nearest character on that line, the text insertion
point can be drawn appropriately, and the necessary status
variables are updated. Text entry is then processed as dis-
cussed at 91.

If a double click or mouse drag mouse event is detected
over a paragraph, an appropriate “text string selection”
method is called (See FIG. 6). Based on the coordinates of
the mouse cursor, and based on a calculation by the build
engine as to what text string should be selected, the internal
database in updated, appropriate status variables are set, and
the draw system is called for marking the text string at 94.
The polling technology is activated as discussed in FIG. 9.
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The build engine’s reformat methods for paragraphs can
utilize a “Clean Text Stream” model for calculating line
breaks and for updating four-dimensional variables utilized
by the draw system in order to draw each paragraph, each
paragraph line, and each paragraph line segment in the
correct location, with the correct font type, font style, font
size, font effect, and background and text string color. Font
style refers to a font format such as Normal, Bold, Italic, or
Bold Italic. Font effect refers to style overrides such as
Underline, Double Underline, Small Caps, Cross Out,
Superscript, Subscript, etc. The “Clean Text Stream Model”
implemented by the build engine maintains multi-
dimensional array pointers and records for every paragraph
line and line segment external to the text string defined
within the text area. Three-dimensional and four-
dimensional variables are updated after each text entry or
text editing and processing event in order to assure that the
pointers into the paragraph text stream, defined in the text
arca, are current. The three-dimensional variables that the
build engine has implemented can include soft and hard line
end pointers for each paragraph line. Their values can be the
absolute character positions within the text area text string
for that line end. Hard line breaks can be created by the user
pressing the enter key. Soft line breaks can be created by a
reformat method based on a calculation defined below.

The four-dimensional variables can be absolute pointers
into the text area text string for the beginning and end of
every style override, associated with each paragraph line
segment. These style overrides can include hot links, font
type, font style, font size, numerous font effects, and text and
background colors. For each style override there is an
associated style override record that maintains all the font
and color settings for that paragraph line segment. Also
positional and size data such as start and end pointers into
the paragraph text stream, a left offset relative to the
paragraph’s left origin, a top offset relative to the para-
graph’s top origin, and the line height. The style override
record is created when the build engine detects a mouse drag
or mouse double click event within a selected paragraph.
When the mouse button is initially pressed, the current
paragraph line and current word on that line are calculated
in a manner identical to that for calculating the location of
the text insertion point on a mouse click operation. The
entire word becomes one anchor for the paragraph line
segment, while the word defined by the mouse coordinates
when the mouse button is released becomes the other anchor.
Up to two other paragraph line segments can be implicitly
created by the word oriented selection method. If there is
text to the left of the first anchor word, and that paragraph
line had not previously had a style override defined in it, the
text string from the beginning of the paragraph line to the
first anchor point has a style override record created for it.
The values are set to that of the underlying paragraph.

If style overrides had already been created on that para-
graph line, and the anchor word is inside one of them, then
that style override’s end pointer is adjusted to the start of the
anchor word. All other style overrides, if any, to the right of
the anchor word are deleted, as overlapping style overrides
are not permitted. In a similar manner, the text string, if any,
to the right of the last anchor point, up to the line or
paragraph end, can also be defined as a style override. If a
mouse click occurs before a “text style” operation, then
these pointers will be reset. If the panel’s JavaScript detects
a user selection of “text style” from the “Text” menu, the
appropriate pop-up window is drawn and its values initial-
ized from the JavaScript database. Upon detecting a user
completion event (i.e., the depressing of the enter key), the
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panel’s JavaScript database is updated and a call is made to
an appropriate build engine method, with the necessary data
and status information passed as function call arguments.
The build engine updates its internal database and calls the
reformat method if necessary. The draw system utilizes these
four-dimensional variables in order to paint the paragraph
line segment style override.

The calculation for the creation or updating of a soft line
break begins with the maximum paragraph width, which is
set at a percentage of the browser screen width. This
percentage is converted to an absolute pixel number based
on the web designer’s screen resolution. When any text entry
or text editing and processing event occurs, a build engine
method is called which calculates the width, in pixels, for the
current paragraph line, based on the character string in the
text area that exists between the previous line end pointer
and the current line end pointer. The font definition(s) that
are related to this character string are applied, and a string
width is calculated. If the string width exceeds that of the
maximum paragraph width, an “OverFlow” reformat
method is called. The overflow reformat method calls a
method to determine the settings for the last word on that
line, and that word overflows to the following paragraph
line. All pointers for the current line, and subsequent lines
are updated as necessary, as are all pointers and records to
paragraph line segments. If the string width is less than that
of the maximum paragraph width, and the text processing
operation was not text entry, then an “UnderFlow” Reformat
method is called. The underflow reformat method calls a
method to determine the width, in pixels, for the first word
on the next line. If that word will fit on the current line it is
placed there. As before, all pointers for the current line, and
subsequent lines are updated as necessary, as are all pointers
and records to paragraph line segments. The word oriented
selection technique, and the reformat, database, and draw
technologies that support it, greatly simplify the text editor
and produce a run time engine that is smaller, faster and
more reliable.

FIG. 12 shows the operation of the image processing
technology utilized by the build engine (19 at FIG. 3). The
process begins when the panel’s JavaScript detects the user
selecting the “Image” icon from the panel’s tool bar or the
comparable menu choice under the “hnage” menu. The
appropriate JavaScript function is called at 95, which draws
the define image pop-up window. The user then selects an
image from the file selection window with the browser, types
in the image pathname for the image file on the local disk,
or types in the URL for the image that exists on a server. The
user could also define a 3D frame for the selected image at
this time. Screen shot FIG. 49 shows a visualization of a
collage for the define image pop-up window and the user’s
selection choices under each tab setting. The user can
complete the selection process by either pressing the Enter
Key or clicking on the “Create Image” icbn in the pop-up
window. If the Enter Key is pressed, the pop-up window’s
JavaScript Code utilizes the onKeyDown function, or if a
mouse click, the onClick function, as described in FIG. 7, to
recognize the completion event. An appropriate error check-
ing JavaScript function is called, which performs a file name
error check, a filename validity check, and a range check to
assure that no internal limits of the build engine are being
broken. If the error checking tests are successful another
JavaScript function is called to update the panel’s database,
and set the necessary status variables.

The panel’s JavaScript then calls the appropriate build
engine method, passing the necessary arguments, including
the current internal web page number, the internal number to
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be assigned to the image object, the object type, and the
current image style at 96. The build engine then updates its
internal database and sets the necessary status variables. It
also changes the mouse cursor shape to that of an “Image
Create” symbol. In one implementation, the mouse cursor is
shaped like an arrow. The build engine detects a mouse click
event through its “mouseDQwn” Method at 97. This method
reports to the build engine the exact horizontal and vertical
coordinates of the arrow mouse cursor at the time the mouse
button was pressed, and places these values into its internal
database. The polling process is also handled, as discussed
in FIG. 9. The build engine then asserts the necessary
security permission for reading from the local disk, if
necessary, and attempts to create the necessary image object
at the current mouse coordinates at 98, while checking for
any exception conditions as described in FIG. 10. If no
unrecoverable exceptions are reported, the internal database
is updated and the draw system is called.

The image processing technology supports direct web
page image object interactions at 99, utilizing the commu-
nication technology described in FIG. 6. The build engine
first processes the mouse event as described in FIG. 7, and
places the appropriate values into a poll enabled JAVA
method as described in FIG. 9. There are two types of direct
web page image object interactions. s The first occurs by
simply selecting the image object with a single mouse click.
A red selection rectangle is drawn around the image, as are
eight attachment points. When the user has pressed the
mouse cursor, the mouse cursor’s shape changes to that of an
anchor, which is a symbol that can be used when dragging
or moving an object. The mouse’s location will jump to the
origin for the image. In an alternative implementation, the
anchor can be defined by the mouse location at the time of
the mouse drag operation. In either case, while the mouse is
being dragged, the build engine updates its internal database.
The build engine also updates its poll-enabled methods for
communication with the interface’s polling technology at
100. The JavaScript poller reads these values, updates the
panel JavaScript database, and updates the panel’s interface
objects. In a similar way, placing the mouse cursor over an
attachment point and dragging will result in an image
resizing operation. Screen shots FIG. 50 through FIG. 52
show a visualization of an image dragging operation. Screen
shot FIG. 50 shows the cursor over an unselected image.
Screen shot FIG. 51 shows the screen state after the left
mouse button has been pressed. Notice that the image is now
selected and the cursor shape has changed to the drag state.
Screen shot FIG. 52 shows the screen state after the mouse
has been dragged to the northwest. Notice that the image
stayed selected and moved with the mouse. Screen shots
FIG. 53 and FIG. 54 show a visualization of an image
resizing operation for a normal image. Notice that all
eight-attachment points are drawn and active for the selected
image. Screen shot FIG. 53 shows the cursor over the upper
left attachment point. Notice that the cursor shape has
changed to a northwest to southeast resize cursor shape.
Screen shot FIG. 54 shows the result after the left mouse
button has been pressed over the upper left attachment point
and dragged to the northwest. Notice that the image’s upper
left corner is still under the cursor, the image has resized, and
the cursor shape remained unchanged. For image resizing
operations with the mouse over and mouse down objects,
only the east, southeast, and south attachment points are
drawn and active.

The second type of direct web page image object inter-
action occurs when the panel’s JavaScript code detects that
the user has selected an image object interaction feature

10

15

20

25

30

35

40

45

50

55

60

30

from the panel’s “Image” menu. The appropriate JavaScript
function is called, which sets the necessary status variables,
and then calls the appropriate JAVA method, passing the
necessary values as arguments. The JAVA method then sets
its necessary status variables, changes the mouse cursor
shape as appropriate, depending upon the type of direct
image operation, and awaits a direct mouse operation on the
image object. Image rotation is an example of this type of
direct image interaction. In one implementation, direct
image object rotation is realized by utilizing the image
rotation technology described in association with FIG. 33
below. Screen shots FIG. 55 and FIG. 56 show a visualiza-
tion of an image rotation for a normal image. Screen shot
FIG. 55 shows the user selecting the rotate command from
the “Image” menu. Immediately the cursor’s shape changes
to the rotate (a dual left/right arrow) cursor, and the selected
image’s attachment points disappear. Placing the cursor on
the image and dragging will cause the image to rotate on an
east/west and/or north south axis. Screen shot FIG. 56 shows
the result after the mouse was dragged on an east/west plane.

Image object interactions are invoked by selecting from
the JavaScript panel, selecting from a JavaScript pop-up
window, and by selecting from a JAVA window object at
101, as described in FIG. 6. The initial values in the pop-up
window are set from JavaScript’s database. After any user
interaction, JavaScript’s database is updated and the appro-
priate method in the build engine is called with the necessary
settings. The build engine, after updating its internal
database, calls the appropriate image processing method.
The image processing routine then calls the required image
filter(s), which then perform the necessary processing on the
image bitmap at 102.

An image filter is a body of code, usually consisting of
one or more digital image processing algorithms, which
operate on an image bitmap, and create a transformed image
bitmap. An image observer can be invoked by the image
filter, which then reports when the image bitmap processing
has been completed. An image observer is a independent
process that monitor’s a particular image processing event,
such as the execution of an image filter or the reading in of
an image file, and reports the status of that process when
queried. When the image observer reports a successful
completion, the image filter can call the build engine’s draw
system to display the transformed image bitmap. This inter-
action between the build engine’s image processing method,
the image filter(s), the image observer, and the draw system
can occur many times, depending upon the image processing
operation chosen. Image animations and image
transformations, which are technologies that rely heavily on
image filters, and the image observer are discussed in greater
detail below in association with FIG. 16 and FIG. 17.

FIG. 13 shows a process for implementing text button,
image and paragraph style settings (20 of FIG. 3). The initial
values for all the settings inside a parent pop-up window and
associated child pop-up windows, for a particular style, can
be set from the JavaScript database at 103. The settings can
include: image object styles, text button object styles and
paragraph object styles.

The following settings can be initialized and changed for
image object styles. The following settings are initialized for
all image object states (Normal, mouse Over, mouse Down)
and can be changed:

(1) resize factor.

(2) rotation factor.

(3) main animation type, speed, number of animation
steps (resolution) and number of cycles.

(4) image processing factors. (brightness, contrast, etc.)
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(5) 3d effects and their color values.

(6) web page centering attribute.

(7) web page scaling attribute.

b) The following actions are initialized and can be
changed.

(1) sound effects and audio channels.

(2) video files and video channels

(3) text button and image pop ups and their attributes
(See 1.a above and 2.a below.)

(4) click events.

¢) The following transformation settings are initialized
and can be changed.

(1) the initial delay

(2) up to three transformations can be defined with the
following settings:

(a) which image states should the transformation be
from and into.

(b) the speed of the transformation.

(c) any delay before the next transformation.

(3) whether the transformation(s) should occur simul-
taneously with the enter and exit time line animation
or after the enter and before the exit animations.

d) The following time line settings are initialized and can
be changed.

(1) the initial delay before the image object’s appear-
ance.

(2) the enter animation type, speed, and animation
resolution.

(3) the delay after the enter animation and the main
animation.

(4) the exit animation type, speed, and animation
resolution.

(5) the initial delay, after the entrance of the parent
object, before the child text button and image
object’s appearance(s).

(6) the child object(s) enter animation type, speed, and
animation resolution.

(7) the delay after the child object(s) enter animation.

(8) the child object(s) exit animation type, speed, and
animation resolution. The following settings can be
initialized and changed for text button object styles.

¢) The following attributes are initialized for all text
button object states (normal, mouse over, mouse down)
and can be changed:

(1) all font specifications.

(2) vertical state.

(3) all color specifications.

(4) 3d effects and their color values.

(5) web page centering attribute.

(6) font processing attributes (available in java 2)

(7) scale, shear, and rotate (available in java 2)

f) The following actions are initialized and can be
changed.

(1) sound effects and audio channels.

(2) video files and video channels

(3) text button and image pop ups

(4) click events.

2) The following transformation settings are initialized
and can be changed.

(1) the initial delay

(2) up to three transformations can be defined with the
following settings:

(a) which image states should the transformation be
from and into.
(b) the delay before the next transformation.

(3) whether the transformation(s) should occur simul-
taneously with the enter and exit time line animation
or after the enter and before the exit animations.
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h) The time line settings are the same as those defined for
image objects. They also are initialized and can be
changed.

The following settings can be initialized and changed for

paragraph styles.

The following attributes are and can be changed:

i) all font specifications.

j) all color specifications.

k) 3d effects and their color values.
1) web page centering attribute.

m) the look of hot links, including the text and back-
ground colors when the link is active and when the
mouse is over the link.

The reference to JAVA 2 under text button object styles
refer to the most recent version of JAVA released by Sun
Microsystems. This version supports a far more robust
two-dimensional processing capability than JAVA 1.6,
including significant font processing capabilities and the
scaling, shearing, and rotation of objects. Currently, most
conventional browsers only support JAVA 1.6. Provisions
are made in the invention so that as the then popular
browsers support more robust versions of programming
languages, those new capabilities can be employed to further
enhance the capability of the invention.

Referring again to FIG. 13, upon detecting the completion
of editing an image, text button or paragraph style, the
panel’s JavaScript calls a build engine method and passes
the required values. The build engine updates its internal
database and sets any necessary feature flags at 104. When
an image, text button or paragraph object is created, all the
style settings for the currently selected style are applied by
the build engine as part of the definition for the newly
created object at 105.

If a style is changed, all objects on all internal web pages
that are utilizing that style are candidates for being changed
to those new values at 106. Flags are kept for every possible
style setting for each object. If a given object is edited
through the text button, image, or interaction menus or other
interface objects of the panel 400, the flags are set for any
setting that are changed. If that style is subsequently
changed, only those settings that have not had their flags set
will be changed for any given object.

FIG. 14 describes the video and audio file and video and
audio channel processing techniques employed by the build
engine (21 of FIG. 3). A user can select a video or audio
special effect (i.e. user input is provided at 107 that indicates
a video or audio special effect). The method for activating a
video file or video channel is defined in the text button and
image object “mouse over” interactive pop-up windows
described later at FIG. 16. Methods for defining a video
object as a pop-up, or a frozen object, are described with
reference to the text button and image object “mouse down”
interactive pop-up window also described at FIG. 16. Audio
files and audio channels can be defined in both the “mouse
over” and “mouse down” interactive pop-up windows also
described at FIG. 16. The pop-up or a frozen object settings
for audio are also set in the object “mouse down” interactive
pop-up windows discussed therein.

As before, the panel JavaScript code initializes any pop-
up windows (where the initial values are set from the
JavaScript database), captures a file or channel name (from
the user input) and performs file and validity error checking
upon detecting a user completion action at 108. The build
engine is then called, receiving the necessary data and status
as function call arguments. The build engine determines if
the audio and video definition is a file pathname or the URL
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of a live channel at 109, and thereafter initiates its exception
handling. If the video or audio definition is a file, the build
engine performs the relevant file exception handling checks,
and asserts the necessary security permissions. If there were
no errors, or the exception handling error was recoverable,
the build engine reads and links the video/audio file to the
database, and plays the file for user verification at 110. If the
video or audio definition was a channel, the necessary
pointers are updated in the database, and methods are
assigned for efficient transmission, at run time by the run
time engine, at 111. The ability of the run time engine to play
multiple synchronized audio and video files and channels
simultaneously will be described at FIGS. 31-35.

FIG. 15 describes the frames, tables, forms and draw
objects technologies employed by the build engine (22 of
FIG. 3) in one implementation of the invention. When the
panel JavaScript code detects a user action to create a
“frame”, “table”, “form” or “draw object” from an appro-
priate panel interface object, it draws and initializes the
appropriate pop-up window at 112. Upon detecting a user
completion action by the pop-up window’s JavaScript code,
a panel JavaScript function is called to perform the neces-
sary error checking and updating of the panel’s database.
Panel JavaScript thereafter calls the appropriate build engine
method(s) passing the necessary data and status values as
function call arguments at 113.

The build engine updates its internal database, sets the
necessary status values, and initializes, as necessary, appro-
priate methods for run time processing. In one
implementation, the build engine includes definitions to map
a given object into a relational database. Also available are
a full array of database operations. Support for popular
databases (such as Oracle, Informix, Sybase and DB2) are
available on a real time interactive basis.

The run generation technologies, as described later in
FIGS. 24-27, are also implemented for a given frames,
table, form and draw object at 114. The run time
technologies, as described later in FIGS. 28-36, are also
implemented for a given frame, table, form and draw object
at 115. FIG. 16 describes the user interaction settings and
technology employed by the build engine (24 of FIG. 3).
Depending upon the type of object currently selected at 116
(if no object is selected no user interaction choices will be
available) the panel JavaScript Code draws an appropriate
pop-up window. If the selected object was a text buttoh
object at 117, or an image object at 119, both “mouse over”
and “mouse down” choices will be available from the
panel’s “Interactions” menu. If the selected object is a
paragraph, user interaction definitions can be activated by a
double click or a mouse drag event being detected by the
build engine at 118.

More specifically, appropriate values are set in a poll-
enabled JAVA routine. The JavaScript poller reads the
values, and draws the appropriate panel menu choices. The
“Text Style”, “Hot Link”, “Preferences” and “Format” pop-
up windows can be chosen. If the hot link choice under the
panel’s “Text” menu is selected and executed, the hot link
definition for internal or external web pages is captured by
an appropriate JavaScript function and file pathname error
and validity checking is performed. If either the “Text
Style”, “Hot Link”, Preferences” or “Format™ choices under
the panel’s “Text” menu are selected, the panel’s JavaScript
draws the appropriate pop-up window. Upon detecting a user
completion event, the panel’s JavaScript reads the values in
the pop-up window and passes the font specification param-
eters to an appropriate build engine method as function call
parameters. The build engine then processes this data, calls
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a reformat method, updates its internal database, and sets the
necessary four-dimensional variables for communication
with the draw system.

The normal and “mouse over” foreground and back-
ground colors for the hot link, which were defined in a link
look pop-up window (available under the “Text” menu of the
panel), are utilized by the build engine to draw the hot link.
The build engine performs the necessary exception
handling, and then updates its internal database.

Based on the panel’s JavaScript Code detecting whether
the user chose the “mouse over” or “mouse down” choice
under the “Interactions” menu at 120, as well as based on
whether an image or text button object is currently selected,
the panel’s JavaScript code draws the appropriate pop-up
window. Initial values for the pop-up windows are set from
the panel’s database at 121 and 122. In one implementation,
the following user interaction’s for the “mouse over” and
“mouse down” states for text button and image objects are
supported:

1: 3D Frame, in a specified color, and selected for a
specified 3D appearance, can be defined for text button
and image object’s “mouse over” and “mouse down”
states, as well as for their text, image and video
pop-ups.

2: The font typeface, font style, font size, font effect(s),
text color, and text background color can be defined for
a text button object’s “mouse over” and “mouse down”
states, as well as for the text pop-ups associated from
both text button and image objects.

3: Text, image, and video pop-ups can be defined for the
text button and image object’s “mouse over” state.

4: A sound track (file) can be defined for the text button
and image object’s “mouse over” state with the fol-
lowing choices:

a. play once when a “mouse over” event occurs.

b. play until a click event while on the object.

c. play until the mouse moves off the object.

5: A sound track (file) can be defined for the text button
and image object’s “mouse down” state with the fol-
lowing choices:

a. play once when a mouse click event occurs when
over the object.

b. play until a second click event while on the object.

c. play until the mouse moves off the object.

6: Both video and sounds can be defined as channels as
well as files.

7: The text, image, and video pop-ups can be frozen (i.c.
not disappear when the mouse moves off the object
after a mouse click event, for both text button and
image objects).

8: Text button and image objects can have one of the
following click events defined:

a. go to a specific internal web page.

b. go to the next internal web page.

c. return to the parent (calling) web page.

d. go to an external web age. That web page will replace
the current web page.

e. go to an external web page. That web page will be
launched into a new window so that both web pages
will be visible and accessible.

After a user completion action is detected, the panel
JavaScript code performs the necessary file error and valid-
ity checking, updates its database and sets necessary status
values, and then calls the appropriate build engine method,
passing the necessary data values and status as function call
arguments at 123. The build engine updates its internal
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database, sets the necessary status variables, then draws the
appropriate “mouse over” or mouse down” text button or
image object states. The build engine also plays the sound or
video file for user verification. The run time technology
behind the user interactions will be described in greater
detail in association with FIG. 36.

FIG. 17 describes the image and text button object ani-
mation settings and technology employed by the build
engine (25 of FIG. 3). The panel’s JavaScript code deter-
mines which type of object, and which object number, from
the currently selected object, as reported by the poller at 124.
When the panel’s JavaScript detects a user selection of
“Define Image” or “Animate” from the panel’s “Image”
menu, or a user selection of “Define Button” or “Animate”
from the panel’s “Button” menu, it draws the appropriate
pop-up window and initializes the pop-up window’s values
from its database at 125 and 126. Screen shot FIG. 57 shows
a visualization of one implementation of the “Text Button
Animation Specifications” pop-up window and the anima-
tion settings available to the user. Screen shot FIG. 58 shows
a visualization of one implementation of the “image anima-
tion specifications” pop-up window and the animation set-
tings available to the user.

When a user completion event is detected, the panel’s
JavaScript code captures the values from the pop-up window
for the animation type, speed, resolution, and number of
animation cycles at 125 and 126, respectively, and updates
its database at 127. The panel’s JavaScript then calls the
appropriate build engine method, passing the necessary data
and status values as function call arguments. The build
engine updates its internal database and sets the necessary
feature flags (See FIG. 8.) Linkage to the appropriate
animation method(s) is also set.

A thread object (a thread is an independent asynchronous
program that is multiprogrammed with other threads, are
defined and executed by the invention, by a JAVA Virtual
Machine and by the browser) is created and executed for
user verification at 128. Values are set to integrate the given
animation thread with the object time line technology (See
FIG. 19). Values are set at 129 so that when the thread object
is invoked by the run time engine, the appropriate image
filter(s) and animation methods are called. The run time
technology behind image and text button object animations
is described in greater detail in association with FIG. 31
through FIG. 35.

FIG. 18 describes the transformation settings and tech-
nology utilized by the build engine (26 of FIG. 3). A
transformation is defined as the changing of an object from
one state to another based on a timer control, subject to user
settings. In one implementation, the available states for text
button and image objects are their “normal”, “mouse over”,
“mouse down” and “pop-up” definitions. For text button
objects, a transformation is implemented as the instanta-
neous drawing of one object state while erasing the previous
object state. For images, a transformation is the gradual
fading out of the previous object state, while,
simultaneously, fading into the next object state.

Prior to any user menu selection, the panel’s JavaScript
code already knows the status of any selected object through
the poller mechanism (124 of FIG. 17). This includes what
type of object and the object’s internal identifying number.
When the panel’s JavaScript detects a user selection of
“Transform” from the panel’s “Interactions” menu, it draws
an appropriate pop-up window and initializes the pop-up
window’s values from its database at 130. Screen shot FIG.
59 shows a visualization of one implementation of a “define
the transformation for the text button object” pop-up win-
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dow and the transformation settings available to the user.
Screen shot FIG. 60 shows a visualization of one imple-
mentation of a “define the transformation for the image
object” pop-up window and the transformation settings
5 available to the user. When a user completion event is
detected, the panel’s JavaScript Code captures the values
from the pop-up window based on the object type.
In one implementation, the following settings for text
button objects can be specified:

1. The initial delay.

2. Up to three transformations can be defined with the
following settings:

a. Which image states should the transformation be
from and into.
b. The delay before the next transformation.

3. Whether the transformation(s) should occur simulta-
neously with the enter and exit time line animation or
after the enter and before the exit animations.

In one implementation, the following settings for image

objects can be specified:

1. The initial delay.

2. Up to three transformations can be defined with the
following settings:

a. Which image states should the transformation be
from and into.

b. The speed of the transformation.

c. The resolution of the transformation.

d. Any delay before the next transformation.

Whether the transformation(s) should occur simulta-

neously with the enter and exit time line animation or

after the enter and before the exit animations.

The panel’s JavaScript updates its database at 131. The
panel’s JavaScript then calls the appropriate build engine
method, passing the necessary data and status values as
function call arguments. The build engine updates its inter-
nal database and sets the necessary feature flags (See FIG.
8.) Linkage to the appropriate transformation method(s) is
also set.

A thread object is created and executed for user verifica-
tion at 132. Values are set to integrate this transformation
thread with the object time line technology (See FIG. 19).
Values are set at 133 so that when the run time engine
invokes the thread object, the appropriate image filter(s) and
transformation methods are called. The run time technology
behind image and text button object transformations is
described in greater detail below in association with FIG. 31
through FIG. 35. FIG. 19 describes the text button and image
time lines and technology utilized by the build engine (27 of
FIG 3). A time line is an independent asynchronous process
that defines the existence of a given text button or image
object. An object’s time line begins at the time a given web
page makes its appearance, either through an immediate
draw or through a transition animation. In one
implementation, an object time line can be created as an
instance of a class, which has a threadable interface. This
instance has its own data structures, which define the
animations, and transitions associated with the time line
definition. An image or text button object time line can
spawn child time lines, at a designated moment. A complete
description of time line technology, and how they integrate
the animation and transformation technologies, will be
described below in association with FIG. 31 through FIG.
3s.

The build process begins the time line definition process
by having the panel’s JavaScript determine what is the
currently selected object, utilizing the polling technology at
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134. That is, values for the object’ appearance time, anima-
tion type, speed and resolution are captured. When the
panel’s JavaScript detects a user selection of “time line”
from the panel’s “Interactions” menu, it draws the appro-
priate pop-up window and initializes the pop-up window’s
values from its database. Screen shot FIG. 61 shows a
visualization of a collage of one implementation of a “define
the time line for the text button object” tabbed pop-up
window and the time line settings available to the user under
each tab. Screen shot FIG. 62 shows a visualization of a
collage of one implementation of a “define the time line for
the image object” pop-up window and the time line settings
available to the user under each tab. When a user completion
event is detected, the panel’s JavaScript captures the values
from the pop-up window based on the object type. The
currently available settings, for both text button and image
objects, are:

1: The initial delay before the image object’s appearance.

2: The enter animation type, speed, and animation reso-
lution.

3: The delay after the enter animation and the main
animation.

4: The exit animation type, speed, and animation resolu-
tion.

5: The initial delay, after the entrance of the parent object,
before the child text button and image object’s
appearance(s).

6: The child object(s) enter animation type, speed, and
animation resolution.

7: The delay after the child object(s) enter animation.

8: The child object(s) exit animation type, speed, and
animation resolution.

The panel’s JavaScript updates its database at 135. The
panel’s JavaScript then calls the appropriate build engine
method, passing the necessary data and status values as
function call arguments. The build engine updates its inter-
nal database and sets the necessary feature flags (See FIG.
8.) Abuild engine method then processes all the data related
to this object. The object’s animation settings, if any, are
integrated into the timeline at 136. The object’s transforma-
tion settings, if any, are also integrated into the timeline. If
an image object, any transformation animation may be
executed simultaneously with the appearance and/or exit
animations, depending upon the settings. Finally, a multi-
level object thread definition is created and executed for user
verification. Values are set at 137 so that when the run time
engine invokes the thread object, the appropriate image
filter(s), animation methods, and transformation methods are
called.

FIG. 20 describes the web page transition animations,
time line settings and technology utilized by the build engine
(28 of FIG. 3). When the panel’s JavaScript detects a user
selection of “Define” from the panel’s “Webpage” menu, it
draws the appropriate pop-up window and initializes the
pop-up window’s values for the current web page from its
database at 138. Screen shot FIG. 63 shows a visualization
of one implementation of the “define the current web page
settings” pop-up window and the web page settings avail-
able to the user. In the implementation shown, the choices
supported include:

1: The web page delay time (which is the delay, after the
completion of the last object time line, to the loading of
the next web Page).

2: The transition animation, which can include a random
animation choice. This is the animation applied to the
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web page when it is loaded and to the previous web
page as it departs.

3: The number of animation frames per second, which
effectively is the resolution of the transition animation.

4: The number of animation frames, which effectively
defines the time expected for the transition animation to
complete.

5: The web page’s background color. This setting will
override the generic setting for the web site, defined in
FIG. 21a.

6: A web page boarder. This boarder, if selected, will also
override the setting for the web site, defined in FIG.
21a. The boarder can be drawn with a 3D effect, taking
the background color, and applying a transformation so
that, to the human eye, a lighter and darker shade of that
color will be drawn appropriately to create a 3D effect.

7: The web page’s background pattern. This setting will
override the generic setting for the web site, defined in
FIG. 21a.

The panel’s JavaScript updates its database at 139. The
panel’s JavaScript code then calls the appropriate build
engine method, passing the necessary data and status values
as function call arguments. The build engine updates its
internal database and sets the necessary feature flags (See
FIG. 8.). The web page time line is synchronized with its
object time lines by an appropriate build engine method at
140. The web page’s appearance delay and transition set-
tings are integrated into the web page time line. Thereafter,
a single-level object thread definition is created. Values are
set at 141 so that when the thread object is invoked by the
run time engine, the appropriate animation methods and
object time line threads are called. Again, the run time
technology behind web page transition animations and web
page time lines is described in greater detail below in
association with FIG. 31 through FIG. 35.

FIG. 21a describes the file operations supported by the
build engine (294 of FIG. 3). In one implementation, the file
operations supported include:

1: “Save” at 142 or “Save As” at 143. If the selection from
the panel’s “File” menu is to “Save™ as a web page, the
current browser screen height percentage value is sent
to the build engine. The build engine updates its
internal database and the build process is completed.
Thereafter, the run generation process is executed. (See
FIG. 24 through FIG. 27.) If the selection is to “Save
As” a template for the run generation process is also
executed but the generated files are placed in the
template directory. If the selection is to save as a banner
or custom application, those absolute screen dimen-
sions are sent to the build engine and its internal
database is updated and the run generation process is
executed.

2: “New” at 144. A test is made by the panel’s JavaScript
code to see if any user input has been processed and not
saved. If so, the user is asked whether this data should
be saved. If so, and if the selection is to “Save” as a web
page, the build process is completed and the run
generation process is executed as described above. If
the selection is to “Save” as a template the run gen-
eration process is executed but the generated files are
placed in the template directory as described above.
The panel’s JavaScript code then reinitializes its data-
base and calls a build engine method that reinitializes
the build engine database.

3: “Close” at 145. A test is made by the panel’s JavaScript
to see if any user input has been processed and not
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saved. If so, the user is asked whether this data should

be saved. If so, and if the selection is to “Save As” a

web page, the build process is completed and the run

generation process is executed. If the selection is to

“Save As” a template the run generation process is

executed but the generated files are placed in the

template directory. The panel’s JavaScript then termi-
nates the build process.

4: “Open” at 146. A test is made by the panel’s JavaScript
to see if any user input has been processed and not
saved. If so, the user is asked whether this data should
be saved. If so, and if the selection is to “Save As” a
web Page, the build process is completed and the run
generation process is executed. If the selection is to
“Save As” a template the run generation process is
executed but the generated files are placed in the
template directory. The panel then initiates the dynamic
web page resizing technology as described in FIG. 22
below for the open re-initialization mode.

5: “Apply” at 147. A template is applied to the existing
web site that is being processed by the build engine.
The web page and style record definitions of the
template replace those of the existing web site. The web
page objects of the template are added to the web page
objects of the existing web site.

6: “Web Site at 148. The web designer can define settings
that will be applied to all web pages in the web site. In
one implementation, the web site applications sup-
ported include:

a: web page. The web page height can be set, as a
percentage, larger than the browser window for long
vertically scrolled web pages.

b: Standard banner sizes.

c¢: Custom. (The user can define any arbitrary web page
size and resolution) Screen shot FIG. 63 shows the
generic web site setting choices presented to the user
in one implementation of the invention.

FIG. 21b describes the view operations supported by the
build engine (294 of FIG. 3). In one implementation, the file
operations supported include:

1: “Normal” at 149a4. This is the default file mode in
which the interface and the build engine are processing
user input as described in FIG. § through FIG. 23
above.

2: “Preview” at 149b. The build engine runs the web site
off its internal database. The web site will perform in an
identical manner as if it had gone through the entire run
generation and run time process, but it is being
executed on the web designer’s computer.

3: “Play” at 149c¢. The build engine runs the web site off
an external database in a separate browser window. The
web site will perform in an identical manner as if it had
gone through the entire run generation and run time
process, but it is being executed on the web designer’s
computer.

4: “Zoom” at 149d. The dynamic web page resizing
technology (see FIG. 22 below) is first executed. When
the engine is fully reinitialized, and the engine has gone
to the current web page, the page and all its objects are
drawn to the scale as defined by the zoom level. All
object coordinates and sizes are automatically scaled
appropriately because they are always defined with
virtual screen values, even when the web page is being
draw in the “normal” view.

FIG. 22 describes the dynamic web page resizing tech-

nology supported by the build engine. If a user selection of
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the “Open” command from the “File” menu is detected by
the panel at 500, the panel calls an engine method to read
selected contents from that web site’s external database file.

In one implementation of the invention at 506, the engine
reads the web page width and length fields, as well as the
background color or background image definition for the
first web page of the Web Site. The engine then creates a
build engine HTML definition file based on these
specifications, and writes this file either to the local disk or
the server, depending upon the origination of the build tool.

At 502, if a user completion event occurs inside the web
site JavaScript pop-up window, which had been activated
when the user selected the “Web Site” command from the
“File” menu, the panel determines if the web site page size
has been changed. If so, the panel calls an engine method for
processing.

Similarly, at 504, if a user selection of a “Zoom” com-
mand from the “View” menu is detected by the panel at 504,
the panel also calls an engine for processing.

In both the cases at 502 or 504, in one implementation of
the invention, the engine writes out a checkpoint record at
508 that is similar to that of a “Websitename™.dta “database
file (See FIG. 24). But is given the temporary checkpoint
Websitename. The engine then creates a build engine HTML
definition file based on these specifications, and writes this
file either to the local disk or the server, depending upon the
origination of the build tool.

In one implementation of the invention at 510 the engine
terminates itself, by stopping all of its threads. Meanwhile
the interface writes out four cookies onto the local disk
which define the following:

1: The re-initialization mode. (Either Open or

Checkpoint).

2: The current web page number when the resizing event

occurred.

3: The Web Site Name. (The checkpoint name if in

checkpoint mode)

4: The zoom level.

The interface then terminates itself by executing the
JavaScript “parent.location.href” command, which causes
the build engine parent HTML frame file (PFF) to be
reloaded (See FIG. 5).

In one implementation of the invention at 512 the
re-initialization process begins. The PFF cause both the
panel and the build engine to be reloaded and activated. The
panel then reads the mode cookie. If the mode is either open
or checkpoint, the interface reads the web site name, page
number and zoom level cookies, then resets the mode cookie
to the initialize state for subsequent operations. The interface
then calls an engine method to read the external database,
and then to return the necessary values from that database in
order to update the interface’s database. Finally the engine
calls two engine methods in order for the engine to go to the
correct current web page and draw that page at the now
current zoom level. Normal processing can then resume.
Run Generation Process

FIG. 24 through FIG. 27 describe the run generation
process. This process starts when the build process detects
that the user is finished defining the web site (user has saved
the web site and invokes the run generation process), and
concludes with the actual uploading of all the necessary web
site run time files to the user’s server.

FIG. 24 describes the techniques employed by the build
engine for the creation of the external database, and the
security and optimization techniques that support this pro-
cess (30 of FIG. 4).

When the panel’s JavaScript Code detects a user selection
of “Save” or “Save As” from the panel’s “File” menu, it
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draws the appropriate pop-up window and initializes the
pop-up window’s values for the current web page size as had
been defined at FIG. § and passed to the build engine. The
panel’s JavaScript in the “save the web page/template™
pop-up window detects a user completion event at 150 (i.e.,
the designation of a user’s web site name followed by the
enter key), and calls the appropriate panel JavaScript func-
tion. More specifically, after completing the appropriate
validity checks, the function calls the appropriate JAVA
build engine method, passing as a function call argument the
user defined “Websitename”. The build engine method
checks for the existence of a “Websitename”.dta file, and, if
0, posts that result into a poll-enabled method return value.
The poller checks that value, and if set to true, calls a
JavaScript function which draws a pop-up window asking
the user to confirm whether the existing web site definition
should be overwritten or not. This JavaScript function also
calls an appropriate build engine method to reset the return
value to false in order to be initialized for the next possible
“Save” operation.

Once this verification process is completed the build
engine begins the external database creation process at 151,
which will vary depending upon the security manager of a
given browser at 152. See FIG. 5 for a detailed description
of the browser security manager alternatives. If the brows-
er’s security manager allows for local disk file creation, the
build engine calls a method, which asserts the necessary
security policy permissions to create and write a file. If not,
the build engine calls the necessary method to create and
write a file on the user’s server.

The external database contains, as its first record, a
“Header” record, which contains can include the following
information:

1: A file format version number, used for upgrading

database in future releases.

2: The default screen resolution, in virtual pixels, for both
the screen width and height. This is usually set to the
web designer’s screen resolution, unless overwritten by
the user at FIG. 5.

3: Whether the application is a web site.

4: Virtual web page size settings. A calculation is per-
formed by the build engine method, in order to calcu-
late what the maximum web page length is, after
reformatting all paragraphs on all internal web pages,
based on the default screen resolution.

5: Web page and styles high watermarks.

6: The Websitename.

The header records are written at step 153.

During the build process, as new web pages or new
objects are created by the user, or as text is added to or
deleted from a paragraph, or as new styles are created or
deleted, appropriate high watermarks are set, in order to
show the current number of each of these entities. Thus, at
154, the values for the number of active web pages and the
number of text button, image, paragraph or other styles are
written as high watermarks in the header. The high water-
marks for the number of text button, image, paragraph or
other objects that exist for each web page, the number of
lines for each paragraph object, and the number of line
segments for each paragraph line are written within the body
of the external database as described at 156, and used as
settings for each of the loops in the four-dimensional data
structure. Because no structural limits are set on the number
of web pages, objects per web page, styles, or paragraph
size, these high watermarks greatly reduce the external
database file size, and the time it takes for the run time
engine to process the data stored in its database.
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The settings for all paragraph, text button and image
styles are then written as a style record at 155 based on their
high watermark. This data includes Boolean and integer
variables, and font and color objects, written as a one-
dimensional array, based on the high watermark values for
the number of styles that exist. The font and color objects are
serialized as is discussed in greater detail below (See 159
below).

The body of the external database is then written at 156.
All Boolean values are written inside a four-dimensional
loop at 157. The outside loop contains the Boolean values
used to define web pages (i.e. a one-dimensional array
definition) as well as the high watermarks for the number of
text button, image, paragraph or other objects per web page,
with the loop set at the high watermark which defines the
number of existing web pages for this web site structure. The
second level consists of three or more two dimensional loops
with the loops set to the high watermarks defining the actual
number of text button, image, and paragraph or other objects
that appear on any given web page and contains the values
used to define web page objects ((i.e. a two-dimensional
array definition; web page number by object number).
Included within the loop for paragraph objects are the high
watermarks for the number of lines for each paragraph
object. The third loop is set by the high watermark defining
the actual number of paragraph lines that for all paragraphs
on any web page and contains the values used to define
paragraph lines (i.e. a three-dimensional array definition;
web page number by object number by paragraph line.)
Included within the loop for paragraph lines are the high
watermarks for the number of line segments for each para-
graph line. The inner most loop is set by the high watermarks
defining the number of line segments per paragraph line and
contains the values used to define paragraph line segments
(ie. a four-dimensional array definition; web page number
by object number by paragraph line by paragraph line
segment.).

All integer values are written inside a four-dimensional
loop at 158. Their four loops are controlled by the same high
watermark settings as used for the Boolean records, and they
describe the same logical entities.

Multimedia objects are written inside a two-dimensional
loop at 159. They include URL, color, and font objects, and
can include other types of objects. A URL object is the
encoded form of a URL Address, used by a browser or a
JAVA method to access files and web addresses. All multi-
media objects must be serialized before they can be written.
This means that the objects are converted into a common
external definition format that can be understood by the
appropriate deserialization technique when they are read
back in and cast into their original object structure. The
outside loop contains web page related objects, and the inner
loop contains image, text button, paragraph, etc. related
URL, color, and font objects. The outer loop is defined by
the web page high watermark and the inner loops by the high
watermarks for the actual number of text button, image,
paragraph or other objects on a web page.

String records are written inside a four-dimensional loop
at 160. The outer loop may be empty. The second loop can
include the string values for text button objects, audio and
video filenames, and audio and video channel names. The
third loop contains values for paragraph line related data,
and the innermost loop contains the values for paragraph
line segment definitions. The string records are controlled by
the same high watermarks as those used for Boolean and
integer records. String records are stored utilizing an appro-
priate field delimiter technology. In one implementation, a
UTF encoding technology that is supported by JAVA is
utilized.
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Single and double floating-point, and long integer records
are written inside a two-dimensional loop at 161. The outer
loop may be empty. The inner loop contains mathematical
values required for certain animations and image processing
algorithms. The single and double floating-point, and long
integer records are controlled by the same high watermarks
as those used for Boolean and integer records.

FIG. 25 describes the techniques used to create a custom-
ized and optimized run time engine by the build engine (31
of FIG. 4). A versionizing program analyzes the feature
flags, and only those variable definitions, defined in the
“Main” object class, relating to the object classes and
methods that will be executed at run time, are extracted at
162. All references to object classes that will be called at run
time are extracted, creating the source code for the run
engine “Main” object class that is ready for compilation at
163.

All external image, video and audio files are resolved at
164. The external references can be copied to designated
directories at 164, either on the user’s local disk or file
server. The file Pathnames can be changed to reflect these
new locations. During the installation of the build tools, the
necessary class libraries from Sun, Microsoft and Netscape
are either installed on the local system (See FIG. 5) or made
available on the server where the build tools can be option-
ally located. The necessary environmental variables are set
to permit normal access to the required class libraries.

The customized run engine and a library of the referenced
run time classes are compiled and converted into byte code
at 165. Finally, the run time engine for the web site is created
at 166. The required set of class objects required at run time
is flagged for inclusion into the CAB/JAR file (See FIG. 27).

FIG. 26 shows the techniques used to create the HTML
Shell File (HSF) (32 of FIG. 4). The first step of the process
at 167 is to determine whether the dynamic web page and
object resizing is desired by testing the application setting,
set by the user at FIG. 21a, or possibly reset at FIG. 24. If
the application was a web page, and thus requiring dynamic
web page and object resizing, virtual screen resolution
settings, calculated at FIG. 24 at 153, are placed in an
appropriate HTML compliant string at 168. If the applica-
tion is a banner or other customized application, the absolute
values for the run time object (applet size) height and width
are placed in an appropriate HTML compliant string as
absolute width and height values at 169.

An analysis is made for the background definition for the
first internal web page at 170. If a background pattern is
defined, an appropriate HTML compliant string for setting
the HTML “background” to the same background image is
generated. If the first web page definition is a color instead,
then the RGB values from those colors are converted to
hexadecimal and an appropriate HTML compliant String is
generated setting the “bgcolor” to the required hexadecimal
value. This process synchronizes the web page background
with the background that will be drawn by the browser when
it first interprets the HSF.

Thereafter, a JAVA method generates HTML and JavaS-
cript compliant strings, that when executed by a browser,
generate additional sets of HTML and JavaScript compliant
strings that are again executed by the browser. More
specifically, if the application required dynamic web page
and object resizing (See 167) then JavaScript and HTML
compliant strings are generated at 171 so that, when inter-
preted by the browser at the time the HTML Shell File is
initialized, the screen resolution sensing JAVA applet (SRS)
will be executed. JavaScript code is generated at 172 in
order to enable JavaScript to SRS applet communication. In
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one implementation, the code is generated by performing the
following functions:

1: Determine the current browser type.

2: Load the SRS from either a JAR or CAB File, based on
browser type.

3: Enter a timing loop, interrogating when the SRS is
loaded.

4: When the SRS returns an “available” status, interrogate
the SRS, which will return the current screen and
window’s actual height and width.

5: Convert the virtual screen resolution settings into
appropriate absolute screen width and height values.

Strings defining additional JavaScript code are generated
at 173 that perform the following steps at the time the HSF
is initialized by the browser:

1: Generate HTML compliant strings that set the run time

engine’s applet size to the appropriate values.

2: Generate an HTML complaint string that contains a
“param” definition for linking the run time engine to
the External Database created at FIG 24.

3: Generate an HTML complaint string, dependent upon
the type of browser, which causes the current browser
to load either the JAR or the CAB File(s).

4: Generate JavaScript Code compliant strings that create
and dynamically write the applet size defining HTML
strings utilizing the JavaScript “document.write” func-
tion. This dynamically created code causes the browser
to execute the run time engine, in the correctly sized
window, from the correct JAR or CAB file, and linked
to the external database.

At 174, writing out the above-generated HTML and
JavaScript compliant strings creates the HSF. The necessary
security policy permissions are asserted, and a “Website-
name” .html file is created.

FIG. 27 describes the processes for creating the CAB and
JAR Files (33a of FIG. 4). The image objects, if any, which
were defined on the first internal web page are analyzed at
175. If they are set to draw immediately upon the loading of
the first web page, then they are flagged for compression and
inclusion in the CAB and JAR Files. The feature flags are
analyzed at 176 to determine which JAVA classes have been
compiled (See FIG. 25). These class files are flagged for
compression and inclusion in the library CAB and JAR
Files. Strings that are BAT compliant definitions are created
at 177 that will, when executed in DOS, create compressed
CAB and JAR Files. These CAB and JAR Files contain the
compressed versions of all necessary JAVA class files, image
files, the “Websitename™.class, customized run time engine
file, and the “Websitename”.dta database file. In one imple-
mentation of the invention, two BAT files are created. The
first, when executed, will create a CAB/JAR file with the
“Websitename”.dta database file and the customized “main”
run time engine, excluding all the image and button object
animation, transformation, and image processing code. The
second BAT file, when executed, will create a CAB/JAR file
with all the library of all the referenced image and button
object animation, transformation, and image processing
code.

The necessary security policy permissions for file creation
are then asserted, and “Websitename”.bat and “Website-
namelib” bat files are written at 178. The “Websitename”.bat
and “Websitename”.bat files are then executed under DOS,
creating compressed “Websitename”.cab and “Website-
namelib”.cab files and compressed “Websitename”.jar and
“Websitenamelib” jar files at 179. The HTML Shell File and
the JAR and CAB files are then, either as an automatic
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process, or manually, uploaded to the user’s web site. This
completes the run generation processes.
Run Time Process

The run time process is shown in FI1G. 28 through FIG. 36.

FIG. 28 shows the web page size generation technology
utilized by the run time engine. A web surfer points a
browser at the HTML shell file (HSF) at 180. The browser
begins to interpret the HTML and JavaScript code in the
HSF that was created (See FIG. 26). The browser draws
either the background color or background image pattern, as
defined by the HTML complaint code (See FIG. 26) at 170.
The browser then executes the HSF’s JavaScript initializa-
tion code, which “sniffs” the current browser at 181 to
determine its type, and then generates the appropriate
HTML code for that particular browser to interpret. This
code defines whether the executable files and database will
be extracted from inside a compressed CAB file or a
compressed JAR file and its location.

Based on the user application (defined at FIG. 21a, or
possibly reset at FIG. 24), the HSF at 182 will then execute
an appropriate JavaScript function (as created in FIG. 26 at
167). If the application required dynamic resizing of the web
page’s dimensions, JavaScript code is called which gener-
ates HTML code using the JavaScript “document.write”
function, which causes the SRS applet to be immediately
executed by the browser at 183. The JavaScript code then
goes into a timer loop, checking on when the SRS applet is
alive before initiating any communication. After detecting
that the SRS has been initialized, a JavaScript function calls
the appropriate SRS applet methods at 185, which return the
width and height, in pixels, of the current browser window.
JavaScript Code is then called which converts the screen
resolution independent window width and height values into
absolute pixel values. A JavaScript function is then called
which use the JavaScript “document.write” function to gen-
erate HTML code that define the run time engine
specifications, etc. (see FIG. 26) and cause the browser to
immediately execute the run time engine. If the application
had not required dynamic resizing of the web page’s
dimensions, then a JavaScript function is called which
generates HTML code using the JavaScript “document-
.write” function that defines the fixed dimensions for the
web page size and cause the browser to immediately execute
the run time engine at 184.

FIG. 29 shows the techniques employed by the run time
engine to read the external database and to generate the
necessary web page objects (35 of FIG. 4). The run time
engine reads a “PARAM” value at 186, from HTML Code
that was generated above (see FIG. 26), which points to the
“Websitename”.dta external database that is compressed
into the JAR or CAB File (that was loaded and accessed in
FIG. 28). The run time engine then initiates the read opera-
tion. In one implementation, the read technique is always
non-privileged. If permitted by the current browser as a
non-privileged operation, the “Websitename”.dta file will be
extracted and read from the CAB/JAR file residing in
temporary local storage. If not, the run time engine will read
the “Websitename”. dta file directly from the server. The
header record is read at 187. Any objects, such as fonts and
colors, are cast into their original form. The high watermark
values, as they are encountered in the header and in the body
of the database, are immediately used for setting the limits
for the subsequent multilevel read loops for reading in the
style record and the web page(s) and object(s) definitions.
The virtual screen resolution values are read for the subse-
quent dynamic resizing of the web page objects.

The style record is read based on its high watermarks, and
processed at 188. The definitions for all paragraph, text
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button, image or other styles are read and stored for subse-
quent initialization and processing of all paragraph, text
button, image or other objects. The data representing the
values for the first web page and all its objects is read at 189.
The Boolean, integer, string and floating point fields for the
first web page are initialized. The serialized multimedia
objects for the first web page are read and cast into their final
form. (See FIG. 24)

If external files, such as image, audio and video files, must
be read as part of the first web page’s generation, exception
handling routines are executed at 190, as necessary, in the
event of any processing errors. In one implementation, error
recovery at this stage places the highest priority on a
graceful operation cancellation, rather than a web page
crash. In the worst case, a particular image, sound or video
file may not be available to the web surfer. All other aspects
of the web page will likely be available even in this error
scenario.

Process step 191 is executed simultaneously with the
generation of all the other web pages at 192 by means of
multiprogramming utilizing thread technology. Thus the first
web page will be drawn and active for user viewing and user
interaction long before the data for all the other web pages
have been read, processed, and initialized. The data repre-
senting the values for the subsequent web pages and all their
objects are read at 192. The Boolean, integer, string and
floating point fields for these web pages are initialized. The
serialized multimedia objects for these web pages are read
and cast into their final form. (See FIG. 24)

FIG. 30 shows the scaling techniques employed by the run
time engine for web page generation (36 of FIG. 4). The first
step in the scaling process is to calculate the coordinates that
define the origin for the placement of each object for a given
web page. (This is usually the upper left corner of the object,
defined in actual screen pixels.) A test is made at 193 to
determine if the centering attribute is set for the object. If
not, the left and top coordinates are converted from the
virtual screen values to the local screen values, based on the
local screen window resolution at 194. In one
implementation, multiplying the virtual coordinate by the
local screen window resolution and dividing by the virtual
screen resolution determine the conversion.

If the centering attribute is on, then a calculation for the
object’s width is performed. See processes 197, 198, and
199 below for a description of this calculation. Based on this
calculated width, and based on the local screen window
resolution, the left coordinate is calculated at 195. One
algorithm that can be used is to subtract the screen width, as
calculated in 197-199 below, from the local screen window
resolution, and divide that result by 2. The top coordinate is
calculated the same as in process 194 above.

Based on the object type, determined at 196, a different
scaling technology is employed. If the object is a text button
object at 197, the text button object itself, including its
background, is not scaled. The virtual width and the local
screen width remain the same. However, if a 3D Frame
effect is defined, it is scaled based on the following algo-
rithm: if the text string’s orientation is Left to Right, the
inner width of the 3D Frame, and its placement relative to
the text string, is calculated as the length of the text string,
plus Y5 of an “n” space on each side, plus an additional offset
appended to the right of the inner width to compensate for
the italic font style, if defined for the font of that text string.
The italic offset can be defined as the font size for the text
string, divided by 10, plus 1. The inner height of the 3D
Frame can be defined as the font height plus 2 pixels. The
font height equals the font’s leading plus its ascent plus its
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descent specifications. The inner height origin can equal the
text string origin. The style of the 3D effect (i.e., either a 3D
raised look or a 3D depressed 1ook), plus the inner width and
height, is sent to a 3D frame build method for the construc-
tion of the 3D frame. The width of the 3D frame in pixels can
be calculated as the inner width divided by 10 plus 3.

If the text string’s orientation is vertical, the inner width
of the 3D Frame is an “m” space. The inner height of the 3D
Frame can be calculated as the font height times the number
of characters in the text string. Both the left and top
placement of the 3D frame can be set to the left and top
origin of the text string. The width of the 3D Frame can then
be calculated as the inner height divided by 10, plus 3.

If an animation is assigned to the text string, the font size
used for the initial calculation of the 3D frame is the same
as that used to define the animation’s initialization value. If
the object is a paragraph at 198, and the scaling attribute is
on, the maximum width for the paragraph can be defined by
the attached paragraph style (or paragraph override) as a
percentage of the screen width. This screen width percentage
can be converted into an actual width in pixels, based on the
local screen’s window resolution. If the current screen
resolution is the same as that used by the web designer, then
the paragraph line end values (just read from the external
database) are used without adjustment, bypassing the entire
paragraph reformat process. If the current screen resolution
is different than that of the virtual screen resolution, then a
very compact method of reformat is called (relative to the
build engine reformat methods at FIG. 6 and at FIG. 18), and
the text for the paragraph is reformatted based on this width.

The run time engine’s reformat technology begins by
creating one paragraph line for the entire text string assigned
to the paragraph text area. All the style overrides are
renumbered sequentially with the style records or the non-
marked text strings ignored. A simplified “Overflow” refor-
mat method can be called, which chops up the single
paragraph line first into paragraph line segments, where each
word is defined as a line segment. Because of the word
oriented style override architecture, the style overrides have
a one-for-one correspondence with the line segments. Each
paragraph line break can be calculated by relying on the
simplified word oriented style override technology
described above. The paragraph line can be built inside a
tight word-by-word loop, with a simple logic check for a
style override or hard line break. The paragraph width is then
derived as the width of the longest line of the reformatted
paragraph, while the paragraph height is defined as the font
height times the number of lines. If a 3D frame was defined
for the paragraph, it can be scaled based on the following
algorithm:

The inner width is defined as the same as that of a text
string, but the width of the text string for the longest line is
used. The same “n” space and italic offset calculations are
used. The inner height is calculated as the font height times
the number of lines plus 2 pixels.

If the object is a paragraph, and the scaling attribute is off,
then the paragraph is treated the same as a text button object,
with the only exceptions that there is no vertical orientation,
and the height and width of the 3D frame, if defined, is
calculated using the same algorithm as was used for the
scaled paragraph above.

If the object is an image at 199, and the scaling attribute
is on, the image width can be calculated as the virtual width
times the local screen window width divided by the virtual
screen width. The image height can be calculated as the
virtual height times the local screen widow height divided
by the virtual screen height. If the image had been resized or
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rotated, then the virtual width and height of the image would
differ from that of that of the original image. If a 3D frame
is defined for the image, it can be scaled based on the
following algorithm:

The inner width and the inner height of the 3D frame will
coincide exactly with the outer edges of the image, after the
image had been scaled. Adding the scaled image height to
the scaled image width and dividing the result by 40 and
adding 3 can calculate the width in pixels of the 3D frame.

If an animation is assigned to the image, then the anima-
tion’s initialization values for the image’s width and height
can be used to calculate and draw the initial 3D frame. The
coordinates and sizes for the backgrounds for text button,
image and paragraph objects can be calculated using the
same algorithms as was employed for the calculation and
placement of the inner width and inner height for the 3d
frame for each object.

FIG. 31 through FIG. 35 shows the multilevel web page
and object thread technology employed by the run time
engine. The description includes all the animation
technologies, transformation technologies, time line tech-
nologies and drawing technologies that support this multi-
level architecture.

FIG. 31 describes the initial processes for the invention’s
multilevel web page and object thread technology employed
by the run time engine (37 of FIG. 4). Upon the completion
of the processing of all the data definitions for the first
internal web page (FIG. 30), the main web page thread is
created and executed. This causes the run method for the
main run time engine class to be executed simultaneously
with the reading, processing, and scaling of the data for the
subsequent web pages (See FIG. 29). In addition, the reading
of any image files defined for the first web page is also
performed simultaneously, under the control of an image
observer (See FIG. 12). The main run method enters a web
page counter loop at 200, the loop being defined from the
first internal web page to the high watermark that was set to
the number of existing internal web pages for the web site.

A check is made at 201 to see if the current web page
exists. If the web page does not exist, and the current web
page number is less than that of the high watermark, then the
web page counter is incremented by one and the web page
counter loop is reentered. If the current web page number
equals the high watermark at 202, then the web page counter
is reinitialized to the first web page, so that the web page
loop may repeat itself, from the first internal web page,
depending upon the delay setting for the last web page.

Atest is then made on all objects defined for this web page
at 203, utilizing a loop whose range is defined by the number
of objects per web page high watermarks. More specifically,
within this universe of possible objects, if the object exists,
and it is defined by a time line in which there is a delayed
entrance, then a boolean flag is set for those objects that
causes the draw system to suppress drawing these objects
during the web page transition as defined below.

A test is then made to determine if the web page has a
transition animation defined at 204. If not, the draw system
is called for the first time. The draw system for a given web
page utilizes a loop whose range is defined by the number of
objects per web page high watermarks. The draw system can
also employ technology so that the draw process generates
a screen image in one or more off-screen buffers, only
drawing to the screen when the screen image, or the clipping
area for the screen, has been fully generated. This greatly
reduces, if not totally eliminates, any screen flicker, and
creates visually smooth animation effects.

The first draw function is to draw the web page back-
ground into the primary off-screen buffer. The web page
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background color is drawn, as defined initially at FIG. 21a,
or modified for that particular web page at FIG. 20. A test is
then made to determine if the web page has a background
image pattern, as defined initially at FIG. 214, or modified
for that particular web page at FIG. 20. If it does, and the
image observer reports that the image is ready to be drawn,
a background image draw loop is executed, defined by the
height and width of the background image, and the screen
resolution of the current browser window. In the unlikely
event that the background image pattern is not yet available,
there is a delay until the image observer reports the comple-
tion of the image processing operation. The tiled background
image pattern is also drawn into the primary off-screen
buffer, completely overdrawing the background color. The
backgrounds for all non-suppressed (See 203) parent web
page text button and paragraph objects are then drawn into
the primary off-screen buffer, unless a background transpar-
ency flag has been set (See FIG. 7).

The text strings for non-suppressed parent web page text
button and paragraph objects are then drawn into the pri-
mary off-screen buffer. These text strings are drawn based on
their font name, style, size, effect(s), and color. If a para-
graph line string, the string may have multiple string
segments, each with their own font name, style, etc. If the
text button object has its vertical attribute set to true, then the
draw system executes a loop defined by the number of
characters defined in the text button object. The top and left
origin coordinates were set in the usual way (See FIG. 30),
but the top coordinate is adjusted by the font height for each
iteration of this draw loop. The intelligent 3D Frame, if
defined, is then drawn into the primary off-screen buffer for
the paragraph and text button objects (See FIG. 30). The
primary image objects for the web page are then processed
by the draw system. If the image observer reports that the
image is ready to be drawn, it is drawn into the primary
off-screen buffer, based on the coordinates and size as
defined in FIG. 30. If not ready, there is a delay until the
image observer reports the completion of the image pro-
cessing operation. The Intelligent 3D frame, if defined, is
then drawn into the primary off-screen buffer for the image
objects (See FIG. 30).

The draw system is responsive to two other technologies
at this stage. The first is user interaction based on the
location of the mouse cursor and any user initiated mouse
event. This subject will be described in greater detail below
in association with FIG. 36. The second is object animation
for non-delayed web page objects. This subject will be
described in greater detail below in association with FIG. 33.

If the web page transition test at 204 was true, then the run
time engine’s main run method executes the web page
transition animation technology at 205.

FIG. 32 describes the web page transition animation
technology. First a lock is placed on this method at 212, as
a safety precaution to prevent any interference from other
threads during the animation. A test is then made on whether
the transition animation setting (See FIG. 20) for the web
page is random at 213. If so, a random transition number is
generated at 214. The web page thread then begins a
particular animation loop at 215, depending upon the ran-
dom number that was generated at 214 or by the transition
animation that was set previously (at FIG. 20). In one
implementation, 13 different transition animations plus ran-
dom are supported including. They are: Fade In, Zoom In,
Zoom Out, Zoom to Upper Left, Zoom to Lower Right,
Rotate to the Left, Rotate to the Right, Rotate Bottom to Top,
Rotate Top to Bottom, Slide to the Left, Slide to the Right,
Slide Bottom to Top, and Slide Top to Bottom.
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For all web page transition animations, the X and Y
animation increment values are calculated by dividing the
current browser’s screen width and height by the user
defined animation resolution at 215. In all animation and
draw loops, the number of loops can equal the number of
animation frames as set at FIG. 20. The timer delay for all
animations, in milliseconds, can be calculated by dividing
the number of frames per second (See FIG. 20) into 1,000.

For a description of “Fade In” Technology see FIG. 33. A
“Zoom In” algorithm sets the initial scaled width and height
for the current web page image to zero and the prior web
page image to its full size. In each animation and draw loop
the previous web page’s final image state is drawn into a
secondary off-screen buffer at 216. (If this is the first
occurrence of the first web page, then the secondary off-
screen buffer is set to the background of the first web page.)
The upper left hand corner (origin) of the current web page
can be calculated based on the following formula: browser
screen width minus the scaled width divided by two.

The scaled image of the current web page is then drawn
into the secondary off-screen buffer at the calculated origin,
using the current scaled width and height for the web page
image. This merged image of the prior and scaled version of
the current web page is then drawn to the screen. A timer
delay then occurs as defined at 2185, after which the X and
Y animation increment values are added to the scaled width
and height for the current web page image. The animation
loop is then repeated to its conclusion at 218.

The other eleven web page transition animations follow a
similar methodology, but have quite different calculations,
which are based on the following variables:

1: Order of drawing of the prior and current web pages.

2: Initialization values for the X and Y origin coordinates
for the current and prior web pages.

3: The initial values for the scaled width and height for the
current and prior web pages.

4: Whether X and Y origin coordinates for the current and
prior web pages increment, decrement, or remain the
same.

5: Whether the values for the scaled width and height for
the current and prior web pages increment, decrement,
or remain the same.

For the “Zoom Out” animation, the current page is drawn
first and always drawn at 100%. The prior web page is
initialized also at 100%, but its X and Y origin coordinates
are incremented and its scaled width and height values are
decremented, by the appropriate values, for each animation
iteration.

For the “Zoom to Upper Left”, “Zoom to Lower Right”,
“Rotate to the Left”, “Rotate to the Right”, “Rotate Bottom
to Top” and “Rotate Top to Bottom” animations, a common
data initialization and data increment strategy is imple-
mented.

1: The X and Y variables for page image one is set to zero.

2: The X and Y variables for page image two is set to the
right and bottom edges of the browser window.

3: The scaled width and height variables for page image
one is set to 100% of the browser window’s resolution.

4: The scaled width and height variables for page image
two is set to zero.

5: For each loop iteration, the scaled width and height
variables for page image one are decremented by the X
and Y animation increment values defined at 215.

6: For each loop iteration, the scaled width and height
variables for page image two are incremented by the X
and Y Animation increment values defined at 215.
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For the “Zoom to Upper Left” animation, the prior web
page is drawn first; with its X and Y origin coordinates
always set to zero. (upper left corner of the browser window)
Its scaled width and height values are always set to the
current values for scaled width and height variables for page
image one. The X and Y origin coordinates for the current
web page can be calculated by subtracting the current values
of image two’s scaled width and height variables from the
initial values of the X and Y variables for page image two.
The scaled width and height values for the current web page
can be set to the current values for the scaled width and
height variables for page image two.

For the “Zoom to Lower Right” animation, the current
web page is drawn first; with its X and Y origin coordinates
always set to zero. Its scaled width and height values are
always set to the current values for scaled width and height
variables for page image two. The X and Y origin coordi-
nates for the prior web page are set to current values of
image two’s scaled width and height variables. The scaled
width and height values for the prior web page are set to the
current values for the scaled width and height variables for
page image one.

For the “Rotate to the Left” animation, the prior web page
is drawn first; with its X and Y origin coordinates always set
to zero. Its scaled width value is set to current value of image
one’s scaled width variable. Its scaled height value is always
set to the bottom of the browser’s window. The X origin
coordinate for the current web page can be calculated by
subtracting the current value for image two’s scaled width
variable from the initial value for image two’s X origin
coordinate. The Y origin coordinate for the current web page
is always set to zero. Its scaled width value is set to current
value of image two’s scaled width variable. Its scaled height
value is always set to the bottom of the browser’s window.

For the “Rotate Bottom to Top™ animation, the prior web
page is drawn first; with its X and Y origin coordinates
always set to zero. Its scaled width value is set to the width
of the browser window. Its scaled height value is set to
current value of image one’s scaled height variable. The
current web page’s X origin coordinate is always set to zero.
The Y origin coordinate is calculated by subtracting the
current value of image two’s scaled height variable from the
initial value for image two’s Y origin coordinate. Its scaled
width value is always set to the right edge of the browser’s
window. Its scaled height value is set to current value of
image two’s scaled height variable.

For the “Rotate Top to Bottom” animation, the current
web page is drawn first; with its X and Y origin coordinates
always set to zero. Its scaled width value is set to the width
of the browser window. Its scaled height value is set to
current value of image two’s scaled height variable. The
prior web page’s X origin coordinate is always set to zero.
The Y origin coordinate is set to the current value of image
two’s scaled height. Its scaled width value is always set to
the right edge of the browser’s window. Its scaled height
value is set to current value of image one’s scaled height
variable.

For the “Slide to the Left”, “Slide to the Right”, “Slide
Bottom to Top” and “Slide Top to Bottom™ transition
animations, a common data initialization and data increment
strategy is implemented. The strategy includes

1: The X and Y variables for page image one is set to zero.

2: The X and Y variables for page image two is set to the

right and bottom edges of the browser window.

3: For each loop iteration, the X and Y variables for page

image one are incremented by the X and Y animation
increment values defined at 215.
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4: For each loop iteration, the X and Y variables for page
image two are decremented by the X and Y animation
increment values defined at 215.

5: The scaled width and height values always remain at
100% of the browser windows width and height.

For the “Slide to the Left” animation, the prior web page
is drawn first; with its X and Y origin coordinates always set
to zero. The current web page’s X origin coordinate is set to
the current value of page image two’s X variable. Its Y
origin coordinate is always set to zero. For the “Slide to the
Right” Animation, the current web page is drawn first, with
its X and Y origin coordinates always set to zero. The prior
web page’s X origin coordinate is set to the current value of
page image one’s X variable. Its Y origin coordinate is
always set to zero.

For the “Slide Bottom to Top” animation, the prior web
page is drawn first; with its X and Y origin coordinates
always set to zero. The current web page’s Y origin coor-
dinate is set to the current value of page image two’s Y
variable. Its X origin coordinate is always set to zero.

For the “Slide Top to Bottom™ animation, the current web
page is drawn first; with its X and Y origin coordinates
always set to zero. The prior web page’s Y origin coordinate
is set to the current value of page image one’s Y variable. Its
X origin coordinate is always set to zero.

After the last animation cycle is completed for any of the
transition animations at 218, the animation process is
unlocked, and process step 206 shown in FIG. 31 is then
executed.

Returning to FIG. 31, the main web page thread’s run
method then executes a text button and image object time
line, transformation and animation loop at 206. This range
loop is defined from the first object on the given web page
to the high watermark for the number of those objects on a
web page for this web site. A test is made on each object on
whether an animation, transformation and/or time line has
been assigned at 208.

If so, an “instance” of the time line class for that particular
object type is created at 209. An “instance” of a class is a
fundamental aspect of object oriented programming (OOP).
Each time, the line class is implemented with a “runnable”
interface, so that they can be executed as independent
threads. Communication of data, between the “instance” of
a class and the main run engine class can be accomplished
in OOP using several different techniques. In one
implementation, this construction, passed as an argument, is
used to permit different objects to address each other’s
variables and databases. A thread is then created, utilizing a
two-dimensional object internal database architecture (web
page number by internal object number). This methodology
is convenient for permitting all object time lines for a given
web page to be managed and synchronized. The object’s
thread is then “started”.

The result of this process at 209 is that an independent
thread has been created for each appropriate object on a
given web page, all executing simultaneously with each
other and with the main run time engine web page thread,
subject to the definitions of their independent time lines at
210. See FIG. 33 for a description of the time line technol-
ogy. When the main web page thread has finished the text
and image loop at 207, the draw system is activated; the run
time engine can now respond to user interactions, and the
main web page thread transitions into a “Join” loop at 211.
See FIG. 35 for a description of this process.

FIG. 33 shows the time line technology used by the run
time engine. The techniques and algorithms employed to
create this technology permit each web page object to have
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an independent yet synchronized existence with each other,
with the main web page thread, and with child objects that
each main or parent object may spawn. Furthermore, each
object and each of their child objects are capable of per-
forming multiple animations and transformations, either
serially or simultaneously. Database initialization is first
accomplished for each object thread. This assures that the
object thread’s database is set to the correct initial values as
required for that particular object, and that the references to
the main web page thread’s database are established.

A test is then made to determine if the object has a time
line definition assigned to it at 219. If not, a test is made at
220 on certain two-dimensional object definition variables in
order to determine which of the following four states have
been defined for the object: animation without a transfor-
mation; transformation without animation; animation, with
the transformation occurring simultaneously with the ani-
mation; and animation and transformations occurring in a
serial manner.

If the test shows that the object has an animation defined,
but no transformation, then certain two-dimensional status
variables are set, and an “instance” of the “animation class”
for that particular object type is created at 229. Each
“animation class” is also implemented with a “runnable”
interface. An object animation thread is then created, utiliz-
ing the two-dimensional object internal database architec-
ture (See FIG. 8). This object animation thread is then
“started”. Communication between the object animation
thread, the parent time line thread, and its parent, and the
main web page thread, are accomplished as discussed in
process 209. The object time line thread then executes a
“Join” method. This puts the object time line thread in a
“wait state”. When the thread it is waiting for is completed,
this child thread “joins” the parent object time line thread,
and the object time line thread then continues its process.
Other forms of synchronization between two independent
threads could have been implemented as is known in the art.

The techniques employed at 229 to implement object
animation vary by object type. In one implementation, for
text button object animations, 26 different animations are
supported including: Zoom In, Zoom Out, Grow NW, Grow
NE, Grow SE, Grow SW, Shrink SE, Shrink SW, Shrink
NW, Shrink NE, Enter N, Enter NE, Enter E, Enter SE, Enter
S, Enter SW, Enter W, Enter NW, Exit N, Exit NE, Exit E,
Exit SE, Exit S, Exit SW, Exit W and Exit NW. In one
implementation, for image object animations, 29 different
animations are supported including: Fade In, Fade out,
Rotate, Zoom In, Zoom Out, Grow NW, Grow NE, Grow
SE, Grow SW, Shrink SE, Shrink SW, Shrink NW, Shrink
NE, Enter N, Enter NE, Enter E, Enter SE, Enter S, Enter
SW, Enter W, Enter NW, Exit N, Exit NE, Exit E, Exit SE,
Exit S, Exit SW, Exit W and Exit NW.

As discussed above with regard to FIG. 17 each animation
type has a defined speed, resolution, and number of anima-
tion cycles. These settings are stored in the main web page
class, and are passed to the particular animation thread
through a two-dimensional object internal database archi-
tecture as discussed in process step 209 above during the
animation thread’s initialization process. The animation
thread then executes, in its run method, a main animation
loop that has the number of iterations set to the end number
of animation cycles, as assigned to that particular text button
object.

Text button animations are currently implemented in three
logical groups. Group One includes “Zoom In”, “Grow
NW”, “Grow NE”, “Grow SE”, and “Grow SW”. Group
Two includes “Zoom Out”, “Shrink SF”, “Shrink SW”,
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“Shrink NW?”, and “Shrink NE”. Group Three includes
“Enter N”, “Enter NE”, “Enter E”, “Enter SE”, “Enter SW”,
“Enter W”, “Enter NW”, “Exit N”, “Exit NE”, “Exit E”,
“Exit SE”, “Exit S”, “Exit SW”, “Exit W” and “Exit NW”.

For Group One text button animations, the animation font
size is initialized at a very small value, and in one imple-
mentation is set at 4 Points. The animation point size
increment can be derived by dividing the resolution (number
of animation frames) into the font size for that text button
object. The run method then executes a secondary animation
loop, which will terminate when the animation font size
equals the text button object point size. For each secondary
animation loop, the length of the current animated text string
is calculated, a new font object is created for the current
animation point size, and the font metrics for that new font
are created. If the text button object has a vertical
orientation, the animated text button object’s width is cal-
culated to be the width of an “m” space, in the current
animated font. The animated text button object’s height is
calculated to be current animated font height times the
number of characters in the text string. If the text had a
horizontal orientation, the animated text button object’s
width is calculated to be the width of the text string in the
current animated font. The animated text button object’s
height can be calculated to be the font height of the current
animated font. The calculations for X and Y coordinates for
the animated text button object depend upon which anima-
tion was defined within the Group One-text button anima-
tions. The X and Y animation increments can be calculated
utilizing the height and width, in pixels, of the text button
object scaled to the current browser’s window, utilizing the
text button animation resolution, and considering whether
the animating text button object is being centered during the
animation (“Zoom Out”) or not. These calculations are
similar to those for the web page transition animations
discussed with regard to FIG. 32.

The draw system is then called. Based on the values of the
two-dimensional status variables that had been set initially,
the draw system executes the appropriate animation draw
routine utilizing, through the data communication tech-
niques already discussed, the current animation font point
size, and the current animation X and Y coordinates. If a text
background is to be drawn, the same algorithm as defined in
FIG. 31 is used. If a 3D Frame is assigned, the current
animated string width and height are passed to the appro-
priate 3D frame generation method, and the frame is drawn
with the same algorithm as defined in FIG. 31, but utilizing
the current animation X and Y coordinates. The text button
object’s orientation is also handled by the draw system with
the same algorithms as defined in FIG. 31.

The text button animation thread then executes a timer
delay, whose value had been defined in FIG. 17. When the
timer reactivates the text button animation thread after the
appropriate delay, an animation cycle completion test is
made to see if the text button object’s point size minus the
animation point size is less than the animation point size
increment. This type of testing methodology permits the
invention to utilize integer values, as opposed to floating
point values, for the text button animation. This improves
the execution of the animation considerably.

If the above test is true, the animation point size is set
equal to the object point size and a final call is made to the
draw system for that animation cycle. A test is then made to
see if the current animation cycle equals the total number of
animation cycles as defined in FIG. 17. If not, a new
animation cycle is initiated, with the animation values
reinitialized. If this was the last animation cycle the text
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button animation thread calls its “stop” method, which sets
the required status variables as appropriate, then terminates
itself This causes the parent text button time line thread to
be reactivated through the “join” mechanism.

If the results of animation cycle completion test are false,
the current animation point size is increased by the anima-
tion point size increment. A new font object is created for the
now current animation point size, and new font metrics for
that new font are created. If the text button object has a
vertical orientation, the animated text button object’s width
is calculated to be the width of an “m” space, in the now
current animated font. The animated text button object’s
height is calculated to be the now current animated font
height times the number of characters in the text string. If the
text has a horizontal orientation, the animated text button
object’s width is calculated to be the width of the text string
in the now current animated font. The animated text button
object’s height is calculated to be the font height of the now
current animated font. The calculations for the new X and Y
coordinates for the animated text button object are then
completed, as appropriate, and the draw system is called
again.

The algorithms for Group Two text button animations are
very similar to those of Group One. The differences are just
in what are the initial animation values, and whether the
animation point size increments and the animation X and Y
coordinate increments are added or subtracted from the then
current animation point size and the then current X and Y
coordinates for the animating text button object.

For Group Three text button animations, the distance that
the text button animation will move is calculated, in pixels,
from its initial location to its final location in the current
browser window. The X and Y animation increments are
calculated by dividing that distance by the resolution of the
text button animation. All the other algorithms for Group
Three text button animations are generally a subset of those
for Group One, and similar to the web page slide transition
animations defined with reference to FIG. 31.

Referring again to FIG. 33, image animations at process
step 229 can currently be grouped into five logical classes.
As with text button animations, Group One includes “Zoom
In”, “Grow NW”, “Grow NE”, “Grow SE”, and “Grow
SW”. Group Two includes “Zoom Out”, “Shrink SE”,
“Shrink SW”, “Shrink NW?, and “Shrink NE”. Group Three
includes “Enter N”, “Enter NE”, “Enter E”, “Enter SE”,
“Enter S”, “Enter SW”, “Enter W”, “Enter NW”, “Exit N”,
“Exit NE”, “Exit E”, “Exit SE”, “Exit §”, “Exit SW”, “Exit
W and “Exit NW”. In addition, image animations have a
Group Four, which includes “Fade In” and “Fade Out”.
Group 5 image animations include the “Rotate” Animation.

For Group One mage animations, the animation width and
height increments are calculated by dividing the image
object’s width and height by the resolution (number of
animation frames) as set in FIG. 17. The initial animation
width and animation height values are set to a very small
number, currently equal to the animation width and height
increment values just calculated. The calculations for X and
Y coordinates for the animated image object depends upon
which animation was defined within the Group One text
button animations. The X and Y animation increments are
calculated utilizing the height and width, in pixels, of the
image object scaled to the current browser’s window, uti-
lizing the image animation resolution, and considering
whether the animating image object is being centered during
the animation (“Zoom Out”) or not. These calculations are
similar to those for the web page Transition Animations
discussed above with regard to FIG. 32.
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The run method then executes a secondary animation
loop, which will terminate when the animation width equals
the image object’s width. The algorithms employed by the
invention to change the animating object’s height, width, X
coordinate, and Y coordinate are very similar to those
employed for Group One text button animations, and will
not be repeated here. The techniques to utilize the draw
system for drawing the image animation, the time delay
technique, and the post draw logic tests and actions are also
very similar.

The algorithms for Group Two image animations are very
similar to those of Group One. The differences are just in
what are the initial animation values, and whether the
animation width and height increments and the animation X
and Y coordinate increments are added or subtracted from
the then current animation width and height and the then
current X and Y coordinates for the animating image object.

For Group Three image animations, the algorithms are
identical to those of Group Three text button animations. For
Group Four image animations, the “alpha” value of a given
image object is utilized in order to implement “Fade In” and
“fade Out” animations. The alpha value can range from 0 to
255, depending upon the image strength desired. The value
for an alpha animation increment variable can be calculated
by dividing the resolution of the animation into 255, after
making the necessary adjustments to keep the data in integer
form, without losing resolution due to integer rounding
errors. For a “Fade In” animation the value of an alpha
animation variable is set to zero. The run method then
executes a secondary animation loop, which will not termi-
nate until 255 minus the then current value of the alpha
animation variable is less than the value alpha animation
increment variable. A “Fade In” image filter can be created
for each iteration of the animation loop, using the current
setting of the alpha animation variable. An image producer
can also be created with pointers to the last image bitmap
produced for the image object in the last animation loop and
to the image filter that has just been created. The image
producer, under the control of a media tracker then creates
a new image bitmap. The animation thread then “waits” for
the completion of this image-processing event using the
media tracker. Upon completion, the draw system is called
which draws the then current state of the image object. The
image animation thread goes into a timer delay of some
preset value (in one implementation 500 milliseconds), to
permit a smooth visual animation effect. The value for the
alpha animation increment is added to alpha animation
variable and the loop is then repeated until the loop condi-
tion is met. Then the “stop” method is called, certain status
variables are set, and the image animation thread terminates
itself This causes the parent image time line thread to be
reactivated through the “Join” mechanism.

The “Fade Out” animation employs very similar
technology, except that:

1: the alpha animation variable is set to zero,

2: the value for the alpha animation increment is

subtracted, and

3: the loop termination test is when the value for the alpha

animation variable is less than the value for the alpha
animation increment.

For the Group Five image rotate animation, a different
bitmap for the image object is created for each animation
frame through the use of a progression of standard geometri-
cal transformations on the original image bitmap. A second-
ary animation loop is then executed as defined by the
number of animation frames. In each loop iteration, an
image object is created from an appropriate image bitmap
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selected from among the set just created, the necessary
two-dimensional variables are set to communicate with the
draw system, and the draw system is then called. The image
animation thread then executes a timer delay method based
on the delay setting as defined above with reference to FIG
17. When the timer reactivates the image animation thread
after the appropriate delay, the next iteration of the second-
ary animation loop is repeated until the loop condition is
met. Then the “stop” method is called, certain status vari-
ables are set, and the image animation thread terminates
itself. This causes the parent image time line thread to be
reactivated through the “join” mechanism.

Returning to process step 220 shown in FIG. 33, if the
object had a transformation, but not an animation, then
certain two-dimensional status variables are set, and an
“instance” of the “transformation class” for that particular
object type is created at 228. Each “transformation class” is
also implemented with a “runnable” interface. An object
transformation thread is then created, utilizing the inven-
tion’s two-dimensional object internal database architecture.
This object transformation thread is then “started”. The
inter-thread communication technology and the “join” tech-
nology employed for object transformations is the same as
for object animations.

If the transformation is being applied to a text button
object at 228, then a timer delay method is executed based
on the delay setting as described in association with FIG. 18.
When the timer reactivates the text button transformation
thread after the appropriate delay, the appropriate two-
dimensional status variables are set to inform the draw
system which state of the current text button object to draw.
The draw system is called and,-based on the settings for the
above mentioned two-dimensional status variables, either
the “normal”, mouse over”, mouse down” or “pop-up” states
of the text button object’s background, if any, the text button
object’s string, and the 3D frame, if any, are drawn. If
additional transformations are defined (FIG. 18), the above
process is repeated, based on the timer delay and object
states defined for the subsequent transformations. When the
last transformation is completed, the “stop” method is
called, which sets the required status variables as appropri-
ate. This causes the parent text button time line thread to be
reactivated through the “join” mechanism.

If the transformation is being applied to an image object
at 228, then a timer delay method is executed based on the
delay setting (as defined in FIG. 18). When the timer
reactivates the image transformation thread after the appro-
priate delay, image transformation technology is executed.
In one implementation, the image transformation technology
utilizes the “alpha” value of a given image object state in
order to fade in and fade out images. The alpha value can
range from O to 255, depending upon the image strength
desired. The value for an alpha transformation increment
variable is calculated by dividing the resolution of the
transformation into 255, after making the necessary adjust-
ments to keep the data in integer form, without losing
resolution due to integer rounding errors. The value of an
alpha transformation variable is set to zero. Depending upon
the settings as defined in FIG. 18, the bitmap for one image
object state is initialized to an alpha value of zero, while
another is initialized to an alpha value of 255. The appro-
priate two-dimensional status variables are set for commu-
nication with the draw system.

A transformation loop is then executed, until 255 minus
the then current value of the alpha transformation variable is
less than the value alpha transformation increment variable.
This methodology again keeps all calculations in the form of
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integers, as opposed to floating point, thus speeding up the
transformation process.

Two “Fade In” image filters are created for each iteration
of the transformation loop. The first uses an alpha value
calculated at the current setting of the alpha transformation
variable. The second uses an alpha value calculated at 255
minus the current setting of the alpha transformation vari-
able. Two image producers are also created with pointers to
the last image bitmap produced for each image object state
in the last transformation loop and to the two image filters
that had just been created. The two image producers under
the control of two media trackers then create two new image
bitmaps. The transformation thread then “waits” for the
completion of these two image processing events using the
media trackers. Upon completion, the draw system is called
which draws the then current state of the two image object
states, in the correct order, and in the correct location. The
image transformation thread goes into a timer delay of some
preset value (500 milliseconds in one implementation), to
permit a smooth visual transformation effect. The loop is
then repeated until the loop condition is met. Then the “stop”
method is called, certain status variables are set, and the
image transformation thread terminates itself. This causes
the parent image time line thread to be reactivated through
the “join” mechanism.

Returning to process step 220 in FIG. 33, if the object was
defined with an animation and transformation that would
execute in a serial manner, then certain two-dimensional
status variables are set, and an “instance” of the “transfor-
mation” class for that particular object type is created at 230.
An object transformation thread is then created, utilizing the
two-dimensional object internal database architecture. This
object transformation thread is then “started” and the parent
object time line thread “waits” to be “joined”.

If a text button object, then a primary loop is executed,
with the number of iterations set to the number of transfor-
mations. After the execution and return from a timer delay
event, if any, an “instance” of the text button animation class
is created, and then a text button animation thread is created
and “started”. The parent text button transformation thread
then waits to be “joined”. This causes the text button
animation thread to be executed, in the manner described at
229. When the text button animation thread completes its
execution, it calls its “stop” method, which sets the neces-
sary status variables and then terminates itself. This causes
the text button animation thread to “join” the parent text
button animation thread, causing that thread to resume
processing. The first text button transformation is then
executed, in the manner described at 228. After the execu-
tion and return from another timer delay event, if any,
another “instance” of the text button animation class is
created, and then another text button animation thread is
created and “started”. The parent text button transformation
thread again waits to be “joined”. This causes the text button
animation thread to be executed again with the animation
being executed, based on the definition set at FIG. 18, on a
different text button object state. The loop is then repeated
until the last text button transformation is completed. Then
the text button transformation thread calls its “stop™ method,
certain status variables are set, and the text button transfor-
mation thread terminates itself This causes the parent text
button time line thread to be reactivated through the “join”
mechanism.

If an image object, the mechanism of the image transfor-
mation thread spawns image animation threads, before each
transformation, and is the same as that of a text button
object. The actual image transformation process is identical
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to that described at 228. When completed the “stop” method
is called, certain status variables are set, and the image
transformation thread terminates itself. This causes the par-
ent image time line thread to be reactivated through the
“join” mechanism.

Returning to process step 220 in FIG. 33, if the object was
defined with a simultaneous animation and transformation,
then certain two-dimensional status variables are set, and an
“instance” of the “super transformation class” for that par-
ticular object type is created at 231. In one implementation,
the animation, transformation, and super transformation
classes are integrated into one structure in order to reduce
code size and increase execution speed. Each “super trans-
formation class” is also implemented with a “runnable”
interface. An object super transformation thread is then
created, utilizing the two-dimensional object internal data-
base architecture. This object super transformation thread is
then “started”. The inter-thread communication technology
and the “join” technology employed for object super trans-
formations is the same as for object transformations.

If a text button object, a calculation is made in order to
prorate the text button animation process across the defined
text button transformation process. The calculation is driven
by the number of text button animation frames, and prorates
from that total the number of frames that should be assigned
to each transformation state. This can be done by dividing
the sum of all the transformation times by each individual
transformation time, and multiplying that result by the
number of frames, making necessary adjustments to prevent
integer rounding error. After these calculations are
completed, the text button animation is executed in a similar
manner as was defined at 229. However, when the appro-
priate number of animation frames had been drawn, certain
two-dimensional status variables are set prior to calling the
draw system for the next animation frame, so that the correct
text button object state is drawn, in the correct size and with
the correct coordinates, by the draw system. When the super
transformation process is completed the “stop” method is
called, certain status variables are set, and the text button
super transformation thread terminates itself. This causes the
parent text button time line thread to be reactivated through
the “join” mechanism.

If an image object, a calculation is made in order to
prorate the image animation process across the defined
image transformation process. The calculation is driven by
the number of image transformation events that would occur
(where each one can be set at approximately 500
milliseconds) over the entire animation event. A calculation
is performed in order to calculate how many image trans-
formation events should be assigned to each transformation
state. This is done by dividing the sum of all the transfor-
mation times by each individual transformation time, and
multiplying that result by the total number of transformation
events, making necessary adjustments to prevent integer
rounding error. A calculation is then made to allocate the
number of animation frames to each image transformation
event. After these calculations are completed, the image
animation is executed in a similar manner as was defined at
229. However, when the appropriate number of animation
frames had been drawn, the image transformation technol-
ogy is called to perform the next transformation event. The
alpha transformation increment can be defined by dividing
255 by the number of transformation events assigned to that
transformation. The draw system is then called. When the
number of image transformation events assigned to a given
image transformation is reached, then certain two-
dimensional status variables are set prior to calling the draw
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system for the next animation frame, so that the correct
image states, in the correct size and with the correct
coordinates, are utilized by the draw system. This entire
animation/transformation process will be repeated by the
number of image animation cycles. When the super trans-
formation process is completed the “stop” method is called,
certain status variables are set, and the text button super
transformation thread terminates itself. This causes the par-
ent text button time line thread to be reactivated through the
“join” mechanism.

Returning to process step 219 in FIG. 33, if the object had
a time line, then a test is made at 221 on whether an
appearance delay had been defined in FIG. 19. If so, a timer
event is set at 222. When the timer reactivates the object
time line thread after the appropriate delay, a test is made on
whether an entry animation/transformation has been defined
for this object time line at 224, as described FIG. 19. If so,
based which animation/transformation process was defined,
it is created and executed at 228, 229, 230, or 231. In one
implementation, 13 entry animations are supported for both
text button and image objects, and an additional “Fade In”
entry animation is supported for image objects. The 13
common entry animations supported include Zoom In, Grow
NW, Grow NE, Grow SE, Grow SW, Enter N, Enter NE,
Enter E, Enter SE, Enter S, Enter SW, Enter W and Enter
NW.

If no entry animation/transformation is defined, or when
the entry animation/transformation has “joined” the object
time line thread, a test is made to determine if any child time
lines have been defined at 225, as described in FIG. 19, for
this parent object time line. If so, an “instance” of the “child
time line class” for that particular object type is created at
226. Each “child time line class” is also implemented with
a “runnable” interface. An object child time line thread is
then created, utilizing the two-dimensional object internal
database architecture. This object child time line thread is
then “started”. The inter-thread communication technology
and the “join” technology employed for object child time
lines is the same as for object time lines. Either a text button
child time line thread or an image child time line thread, or
both, can be spawned at this time. Simultaneous with the
execution of any spawned text button child time line threads,
the parent object thread then executes the defined main
animation and or transformation. As with non-time line
object threads, a test is made on certain two-dimensional
object definition variables in order to determine which of the
following four states have been defined for the object at 227:
animation without a transformation; transformation without
animation; animation, with the transformation occurring
simultaneously with the animation; and, animation and
transformations occurring in a serial manner.

Based on the results of this test, an appropriate “instance”
of an appropriate animation, transformation, or super trans-
formation class is created, and an appropriate animation,
transformation, or super transformation thread is created and
“started”. This results in the execution of process steps 228,
229, 230, or 231, as defined above.

The parent object time line thread then executes a “join”
method. This again puts the object time line thread in a “wait
state”. When the thread it is waiting for is completed, the
child thread “joins™ the parent object time line thread, and
the object time line thread then continues its process. The
object time line thread then checks to see if there is a
departure delay defined at 232. If so, it sets a timer event at
233. When the timer reactivates the object time line thread
after the appropriate delay, a test is made at 234 on whether
an exit animation/transformation has been defined for this
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object time line, as described in FIG. 19. If so, it is created
at 235, and performed as discussed with reference to pro-
cesses 228,229, 230, or 231. In one implementation, 13 exit
animations supported for both text button and image objects,
and an additional “Fade Out” exit animation is supported for
image objects. The 13 common exit animations include:
Zoom Out, Shrink NW, Shrink NE, Shrink SE, Shrink SW,
Exit N, Exit NE, Exit E, Exit SE, Exit S, Exit SW, Exit W
and Exit NW.

If no exit animation/transformation is defined, or when
the exit animation/transformation has “joined” the object
time line thread, the parent object time line thread then
executes a “join” method if it had spawned any child time
lines. This again puts the object time line thread in a “wait
state”. Finally, when then the child time line threads, if any,
“join” the parent object time line, the “stop” method for the
parent time line is called. Certain status variables are set, and
the parent object time line thread terminates itself This
causes the main web page time line that had been in a “join”
loop at 211 of FIG. 31, since the invocation of the object
time lines, to be “joined” by this particular object time line
thread.

FIG. 34 shows the technology employed by the run time
engine for implementing child time lines for text button and
image objects. Child text button object time lines and child
image object time lines are subsets of their parent object
time lines. First a test is made at 237 on whether an
appearance delay had been defined (See FIG. 19). If so, a
timer event is set at 238. When the timer reactivates the child
object time line thread after the appropriate delay, a test is
made on whether an entry animation has been defined for
this child object time line at 239 (as described FIG. 19). If
so, it is created and executed at 240 in a manner identical to
that described at process step 229 in FIG. 33. The same 13
entry animations supported for parent object time lines are
also supported for both child text button and image objects,
and the additional “Fade In” entry animation is supported for
child image objects. The “join” mechanism described in
FIG. 33 is employed in an identical manner at 240 to
synchronize the child time line thread with its entry anima-
tion thread.

After being “joined” and reactivated, the child object time
line performs a test at 241 on whether an exit delay had been
defined (See FIG. 19). If so, a timer event is set at 242. When
the timer reactivates the child object time line thread after
the appropriate delay, a test is made on whether an exit
animation has been defined for this child object time line at
243, as described in association with FIG. 19. If so, it is
created and executed at 244 in a manner identical to that
described above at process step 229 in FIG. 33. The same 13
exit animations supported for parent object time lines are
also supported for both child text button and image objects,
and the additional “Fade Out” exit animation is supported
for child image objects. The “join” mechanism described
above in association with FIG. 33 is employed in an iden-
tical manner at 245 to synchronize the child time line thread
with its parent object time line thread. As discussed at
process step 236 in FIG. 35, the parent object time lines
“wait” until all their child time lines have terminated, before
they in turn terminate and “join” the main web page time
line at FIG. 35.

FIG. 35 describes technology employed by the run time
engine for the web page and object thread loop. As noted in
FIG. 31 at process step 211, after all the text button and
image time line threads for the current web page had been
launched, the main web page thread executed a “join” loop,
waiting for the completion of all the parent object time line
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threads. Because each parent object time line thread waited
for their child object time line threads to be “joined”, as well
as any other spawned animation threads, transformation
threads, and/or super transformation threads, the effect of
this “join” loop at 246 is that the web page thread will not
resume processing until all parent time line threads have
completed and that of all of their spawned threads.

Upon resuming its processing after the “join” process at
246 has been completed, the main web page thread checks
at 247 to see whether the current web page has an automatic
termination, based on a timer delay, or whether the web page
will wait for a user interaction before terminating. If the web
page has a time delay based termination setting, then a timer
method is called at 249, and the web page goes to “sleep”
awaiting the completion of the timer event.

When the timer event occurs, the web page thread
resumes processing by incrementing the web page counter
by one, and the entire web page process, which began at
process step 200 in FIG. 31, is repeated. If the current web
page termination setting was to set to wait until user
interaction, then web page thread is placed in a “pause”
state, and the run time engine waits to respond to any mouse,
keyboard or other user initiated event.

FIG. 36 describes the technology employed by the run
time engine for responding to user interactions. As men-
tioned in association with process step 204 of FIG. 31, as
soon as the draw system has been activated, the run time
engine will respond to any user interactions that have been
defined (See FIG. 16). This is also true during any object
time line events, as with respect to process step 207 of FIG.
31. The run time engine currently responds to “mouse over”
and “mouse down” events for text button, image, and
paragraph objects. For form objects, the run time engine will
also respond to keyboard events. As the full-featured pro-
gramming languages supported by browsers evolve, the run
time engine may be configured to respond to other user
interactions, including but not limited to single and double
clicks from both the left and right mouse button, voice
commands, eye focusing technologies, touch screen
technologies, and push technologies originating from a
server.

The run time engine invokes a “dynamic mouse to object
recognition” technology at 251 in order to be responsive to
the following elements:

1: The location of objects will vary based on the viewer’s
screen resolution and browser window size as dis-
cussed above with regard to FIG. 27.

2: Objects may move or resize themselves based on time
lines and animations.

3: Objects may have different sizes based on the state they
are being displayed in based on time lines and trans-
formations.

4: More than one object can occupy the same screen
location, and which objects occupy that location may
change over time based on time lines, animations, and
transformations.

The run time engine maintains, in its internal database, the
object’s current X and Y origin coordinates, and the object’s
current width and height, in pixels, based on the current
viewer’s screen and browser window size. This can be
accomplished by first converting all coordinates and sizes to
the current viewer environment with the scaling technology
as discussed above with regard to FIG. 27. Every time line,
animation, and transformation thread updates, in real time,
the run time engine’s internal database positional and size
variables of the objects they define, utilizing the data com-
munication techniques described above with reference to
FIG. 33.
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The run time engine employs mouseEnter, mouseMove,
mouseDown, mouseDrag, mouseUp, and mouseExit meth-
ods to constantly monitor the state of the mouse at all times.
The onClick method (to detect a single click) and a special-
ized method to detect a double click event are also
employed. The onKeyDown method, with processing the
returned scan code, permits the run time engine to process
all keyboard events. The mouseEnter, mouseMove,
mouseDown, mouseDrag, mouseUp, and mouseExit meth-
ods return to the run time engine the exact X and Y
coordinates of the mouse cursor at the instant that particular
mouse event occurred. Thus for each supported mouse based
user interaction technique supported by the run time engine,
a two-dimensional loop exists (web page number by object
number) in which the current bounding rectangle for every
object on a given web page is being compared to the current
mouse cursor location at all times. The bounding rectangle
is simply the current X and Y origin coordinates of an object,
extended by its current width and height. In this way, the run
time engine is informed if the current mouse cursor location
falls within one or more bounding rectangles.
Parenthetically, the run time engine also knows when the
current mouse cursor falls outside the bounding rectangle of
a given object.

Based on the type of mouse user interaction at 252, the run
time engine employs different techniques and executes dif-
ferent methods. If the viewer moves the mouse at 253, the
mouseMove method informs the run time engine immedi-
ately of this event and the current mouse cursor coordinates.

If this user mouse move action caused the mouse to move
into one or more bounding rectangles of any text button or
image object(s) at 254, or out of one or more bounding
rectangles of any text button or image object(s) at 255, then
appropriate two-dimensional status variables are set and the
draw system is called. The draw system interprets the
relevant two-dimensional variables for the existing text
button and image object(s) on the current web page in its
draw loop as described above with reference to FIG. 16, and
draws the correct backgrounds, text strings, images, and 3D
frames based on the state of each object, as just set by the
“mouseMove” computational two-dimensional loop. If the
mouse has entered into or out of the bounding rectangles of
any image and/or text button object that has a defined text
button, image and/or video pop-up object (See FIG. 16),
then the draw system paints or effectively erases the appro-
priate background, text string, images and/or 3D frame for
these pop-up objects. If the location of any of these text
button and image objects or child pop-up objects is changing
over time because of time line, animation, or transformation
threads, the draw system, as described in association with
FIG. 33 and FIG. 34, is aware of these dynamics, and
redraws the screen as these real time events occur. If any
sound or video events were defined (See FIG. 16) for any
text button or image objects, then the run time engine plays
those sound and/or video files or channels as defined. As
multiple objects can be defined that each have associated
sound (and even video) files, and these objects can be
overlaid on each other, either completely or partially, very
interesting synchronized multiple sound tracks can be
constructed, in which certain designated sounds are played,
or stopped, based purely on user mouse movement.

If the viewer moves the mouse into or out of the bounding
rectangle for a paragraph hot link at 256, then appropriate
four-dimensional status variables (web page by paragraph
number, by paragraph line number by paragraph line seg-
ment number) are set or reset and the draw system is called.
The draw system paints the background color behind the hot
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link text string, and the color for the hot link text string in
the hot link “mouse over” or the hot link normal colors. The
text string may be underlined or in a bold font, depending on
the settings.

If the viewer presses a mouse button at 257, the mouse-
down method informs the run time engine immediately of
this event and the current mouse cursor coordinates. If the
viewer releases the mouse at 259, the mouse-up method
informs the run time engine immediately of this event.
Either way, if the original “mouse down” event had occurred
inside one or more bounding rectangles of any text button or
image object(s) at 258, then appropriate two-dimensional
status variables are set and the draw system is called. The
“mouse up” event will cause the run time engine to reset
those appropriate two-dimensional status variables, and then
call the draw system. If the mouse was inside of the
bounding rectangles of any image and/or text button object
that had a defined text button, image and/or video pop-up
object (See FIG. 16) with the freeze attribute, the appropri-
ate two-dimensional status variables are set so that the draw
system will not erase these pop-up objects when the mouse
moves outside the bounding rectangle(s) of the parent text
button or image objects. The draw system interprets the
relevant two-dimensional variables for the existing text
button and image object(s) on the current web page in its
draw loop described above with reference to FIG. 16, and
draws the correct backgrounds, text strings, images, and 3D
frames based on the state of each object, as just set by the
“mouseDown” computational two-dimensional loop.

If the 3D frame had been previously defined (See FIG. 16)
to have the “live” setting, then the 3D effect is changed from
a “raised” effect to a “depressed” effect. If the location of
any of these text button and image objects or child pop-up
objects is changing over time because of time line,
animation, or transformation threads, the draw system, as
described in association with FIG. 33 and FIG. 34, is aware
of these dynamics, and redraws the screen as these real time
events occur, but does not recognize any new “mouse down”
or “mouse up” Events. In one implementation, only “mouse
over” events are recognized dynamically by the draw sys-
tem.

If any sound or video events were defined (See FIG. 16)
for any text button or image objects, then the run time engine
plays those sound and/or video files or channels as defined.
As multiple objects can be defined that each have associated
sound (and even video) files, and these objects can be
overlaid on each other, either completely or partially, very
interesting synchronized multiple sound tracks can be
constructed, in which certain designated sounds are played,
or stopped, based purely on the user pressing a mouse
button.

If a mouse down event as described previously in asso-
ciation with FIG. 16 was defined for one or more effected
text button or image objects, only the object that was drawn
last will have its event processed. If the event was to go to
a different internal web page, then the run time engine sets
the web page counter described in association with FIG. 31
for the “current” page to be one less than that of the desired
web page. The current web page’s object time lines, if any,
complete normally, and the desired web page is then
executed. If the “mouse down” event was to go to an
external web page in a different window, then the run time
engine creates a new browser window. In JAVA this can be
accomplished with the “getAppletContext(
).showDocument(theURL, “_blank”)” method, where
“theURL” is the URL address for the external web page. The
run time engine, however, continues executing.
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If the mouse down event was to go to an external web
page in the same browser window, then the run time engine
terminates by turning control over to the designated external
web page. In JAVA this can be accomplished with the
“getAppletContext( ).showDocument(theURL)” method,
where “theURL” is the URL address for the external web
page.

If the viewer presses a mouse button while inside the
bounding rectangle for a paragraph hot link at 260, then
appropriate four-dimensional status variables (web page by
paragraph number, by paragraph line number, by paragraph
line segment number) are set. If the hot link setting at FIG.
16 was to go to a different internal web page, then the run
time engine sets the web page counter described previously
in association with FIG. 31 for the “current” page to be one
less than that of the desired web page. The current web
page’s object time lines, if any, complete normally, and the
desired web page is then executed. If the hot link setting was
to go to an external web page in a different window, then the
run time engine creates a new browser window and loads the
external web page. The run time engine, however, continues
executing. If the hot link setting was to go to an external web
page in the same browser window, then the run time engine
terminates by turning control over to the designated external
web page. This completes the detailed description of the run
time process at 261.

As is obvious from the descriptions of the various features
and processes described above, it will be apparent to one
skilled in the art that variations in form and detail may be
made in the preferred implementation and methods without
varying from the spirit and scope of the invention as defined
in the claims or as interpreted under the doctrine of equiva-
lents. It should also be clear that terms such as “browser”,
“mouse”, “server”, “web”, etc., while adequate to describe
the current state of interactive systems such as the World
Wide Web, may evolve into new and more powerful entities.
This evolution of terminology and technology is indepen-
dent of the preferred implementation and methods of the
invention as defined in the claims or as interpreted under the
doctrine of equivalents. The preferred implementation and
methods are thus provided for purposes of explanation and
illustration, but not limitation.

I claim:

1. Amethod to allow users to produce Internet websites on
and for computers having a browser and a virtual machine
capable of generating displays, said method comprising:

(a) presenting a viewable menu having a user selectable
panel of settings describing elements on a website, said
panel of settings being presented through a browser on
a computer adapted to accept one or more of said
selectable settings in said panel as inputs therefrom,
and where at least one of said user selectable settings in
said panel corresponds to commands to said virtual
machine;

(b) generating a display in accordance with one or more
user selected settings substantially contemporaneously
with the selection thereof;

(¢) storing information representative of said one or more
user selected settings in a database;

(d) generating a website at least in part by retrieving said
information representative of said one or more user
selected settings stored in said database; and

(e) building one or more web pages to generate said
website from at least a portion of said database and at
least one run time file, where said at least one run time
file utilizes information stored in said database to
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generate virtual machine commands for the display of
at least a portion of said one or more web pages.

2. An apparatus for producing Internet websites on and for
computers having a browser and a virtual machine capable
of generating displays, said apparatus comprising:

(a) an interface to present a viewable menu of a user
selectable panel of settings to describe elements on a
website, said panel of settings being presented through
a browser on a computer adapted to accept one or more
of said selectable settings in said panel as inputs
therefrom, and where at least one of said user selectable
settings in said panel corresponds to commands to said
virtual machine;

(b) a browser to generate a display in accordance with one
or more user selected settings substantially contempo-
raneously with the selection thereof;

(c) a database for storing information representative of
said one or more user selected settings; and

(d) a build tool having at least one run time file for
generating one or more web pages, said run time file
operating to utilize information stored in said database
to generate commands to said virtual machine for
generating the display of at least a portion of said one
or more web pages.

3. The apparatus of claim 2, wherein said database is a

multi-dimensional array structured database.

4. The apparatus of claim 3, wherein said representative
information is Boolean data, numeric data, string data or
multi-dimensional arrays of various multimedia objects.

5. The apparatus of claim 4, wherein said elements
include multimedia objects selected from the group consist-
ing of a color, a font, an image, an audio clip, a video clip,
a text area and a URL.

6. The apparatus of claim 2, wherein said elements are
selected from the group consisting of a button, an image, a
paragraph, a frame, a table, a form and a vector object.

7. The apparatus of claim 2, wherein said one or more web
pages of a website is two or more web pages of a website,
wherein said elements include web pages, and wherein said
description of elements is a transition or an animation
between two of said two or more web pages.

8. The apparatus of claim 2, wherein said elements
include one or more objects on a web page, and wherein said
description of elements are a transition or an animation of at
least one of said elements on a web page.

9. The apparatus of claim 2, wherein said elements
include a button or an images, wherein said selectable
settings includes the selection of an element style, and
wherein said build engine includes means for storing infor-
mation representative of selected style in said database.

10. The apparatus of claim 9, wherein said elements are
described by multiple object states.

11. The apparatus of claim 9, wherein said elements are
described by a transformation or a timelines of said selected
styles.

12. The apparatus of claim 9, wherein at least one of said
elements is a child element, and wherein said element style
is a child element style.

13. The apparatus of claim 12, wherein at least one of said
element is described by timelines of said child elements.

14. The apparatus of claim 2, wherein said elements
include buttons or images, wherein said description of
elements is a transition or a timeline which is selected
according to input from a mouse, and wherein said build
engine includes means for storing information representa-
tive of said selected description of elements in said database.

15. The apparatus of claim 14, wherein at least one of said
description of elements is a timeline or an animation.
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16. The apparatus of claim 2, wherein said elements
include one or more objects on two or more web page,
wherein at least one of said description of elements is a
transition or a timeline, and wherein said build engine
includes means to synchronize said description of said one
or more objects on one web page between said two or more
web pages.

17. The apparatus of claim 2, wherein one or more of said
elements is a button or an image, wherein said description of
elements is a transition, an animation or a timeline, and
wherein said build engine includes means to synchronize
said description of said one or more elements.

18. The apparatus of claim 2, wherein at least one of said
elements is an object elements selected from the group
consisting of a button and an image, and web pages as
elements of a website, wherein said description of said
object elements is a transition, an animation or a timeline,
wherein said description of said web pages is a transition or
a timeline, and wherein said build engine includes means to
synchronize said description of said object elements and said
description of said web pages.

19. The apparatus of claim 2, wherein said elements
include an object and a child object, wherein said description
of said elements is a timeline or an animation, and wherein
said build engine activates said description of said elements
according to input from a mouse.

20. The apparatus of claim 2, wherein at least one of said
elements is a child button or a child object, wherein said
description of said elements is a timeline, a transition or an
animation, and wherein said build engine includes means for
defining said description of said element.

21. The apparatus of claim 17, wherein said elements
further includes at least two child object elements, and said
means to synchronize includes means for synchronizing said
description of at least two of said at least two child object
elements.

22. The apparatus of claim 18, wherein said elements
further includes a child object element, and said means to
synchronize includes means for synchronizing said descrip-
tion of said child elements.

23. The apparatus of claim 19, wherein said description of
elements is a transition or a timeline which is selected
according to input from a mouse, and wherein said build
engine includes means for storing information representa-
tive of said selected description in said database.

24. The apparatus of claim 2, wherein said run time files
include one compressed website specific, customized run
time engine program file and one compressed website
specific, customized run time engine library file.

25. The apparatus of claim 24, wherein said run time files
include a dynamic web page scaling mechanism, whereby
each of said one or more generated web pages is scaled for
viewing on said display.

26. The apparatus of claim 2, wherein said run time files
includes one compressed website specific, customized run
time engine program file and one compressed website
specific, customized run time engine library file, wherein
said run time files include a dynamic web page scaling
mechanism, and wherein the build engine generates an
HTML shell file for each set of one or more run time files
which instructs said browser to display a background in said
browser window identical to that which the run time engine
will draw, invokes said dynamic web page scaling
mechanism, and invokes said run time engine.

27. The apparatus of claim 2, wherein said run time files
include a multi-level program animation model that presents
multiple user interactions and time sensitive operations
simultaneously.
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28. The apparatus of claim 2, wherein at least one of said
elements includes individual ones of multiple audio tracks,
and wherein said build engine includes means for associat-
ing at least one of said individual audio tracks with a web
page or an object on a web page and means for synchro-
nizing multiple audio tracks.
29. The apparatus of claim 2, further including file size
reduction means for reducing the total size of said run time
files to less than approximately 50K and for reducing the
total size of said the run time file of the first web page of said
website to less than 25K.
30. The apparatus of claim 29, wherein said total size of
said run time files is from approximately 12K to approxi-
mately 50K.
31. The apparatus of claim 29, wherein said elements
include a web page, an object, a paragraph, or combinations
thereof, and wherein said file size reduction means includes
means for tracking multiple high water marks for said
elements to minimize the size of said at least a portion of
said database generated by said build tool.
32. The apparatus of claim 29, wherein said file size
reduction means includes means for identify website specific
run time files.
33. The apparatus of claim 2, wherein said website has a
first web page, wherein said run time files includes a main
run time file and main database information corresponding
to said first web page, and further includes a run time routine
for simultaneously obtaining from the Internet and display-
ing said first web page and processing said database corre-
sponding to others of said web pages.
34. The apparatus of claim 33, wherein at least one of said
elements includes one or more images, and wherein the run
time files includes an image observer operable to permit said
one or more images of said website to be downloaded
simultaneously with the execution of said run time files.
35. The apparatus of claim 2, wherein the build engine
includes dynamic resizing means operable to redefine a size
of a web page upon being display.
36. The apparatus of claim 35, wherein the dynamic
resizing apparatus can be invoked in real time during the
build process when a new web site file is opened, when the
web page size of the existing web site is changed, or when
the web page is zoomed to a different size.
37. An apparatus for producing Internet websites having
one or more web pages on and for a computer having a
browser and a virtual machine capable of generating a
display, said apparatus comprising:
(a) an interface configured for building a website through
control of website elements, said interface being oper-
able through the browser on the computer to:
present a viewable menu of a user selectable panel of
settings, accept a plurality of settings from said user
selectable panel of settings to form an assembly of
settings, and

generate the display in accordance with said assembly
of settings contemporaneously with the acceptance
thereof, at least one of said user selectable settings of
said panel of settings being operable to generate said
display through commands to said virtual machine;

(b) an internal database associated with said interface for
storing information representative of one or more of
said assembly of settings for controlling elements of the
website; and

(¢) a build tool to construct one or more web pages of said
website having:
an external database containing data corresponding to

said information stored in said internal database, and
one or more run time files,
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where said run time files utilize information stored in said
external database to generate virtual machine commands for
the display of at least a portion of said one or more web
pages.

38. The apparatus of claim 37, wherein said user select-
able panel of settings arc selected from the group consisting
of construction, manipulation, animation and transition of
elements.

39. An apparatus to allow users to produce Internet
websites on and for computers having a browser and a
virtual machine capable of generating displays, said appa-
ratus comprising:

(a) means for presenting a viewable menu of a user
selectable panel of settings to describe elements on a
website, said panel of settings being presented through
a browser on a computer adapted to accept one or more
of said selectable settings in said panel as inputs
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therefrom, and where at least one of said user selectable
settings in said panel corresponds to commands to said
virtual machine;

(b) means for generating a display in accordance with one
or more user selected settings substantially contempo-
raneously with the selection thereof;

(c) means for storing information in a database, said
information being representative of a plurality of said
one or more user selected settings; and

(d) means for building one or more web pages for
generating said website from at least a portion of said
database and at least one run time file, where said at
least one run time file utilizes information stored in said
database to generate virtual machine commands for the
display of at least a portion of said one or more web

pages.
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UNITED STATES PATENT AND TRADEMARK OFFICE
CERTIFICATE OF CORRECTION

PATENT NO. 16,546,397 B1 Page 1of1
APPLICATION NO. : 09/454061

DATED : April 8, 2003

INVENTOR(S) : Rempell

It is certified that error appears in the above-identified patent and that said Letters Patent is hereby corrected as shown below:

In the Claims

Column 66 (Line 48) Claim 9, Line 4, correct “build engine™ to read --build tool--.
Column 66 (Lines 63-64) Claim 14, Lines 4-5, correct “build engine” to read --build tool--.
Column 67 Claim 16, Line 4, correct “build engine” to read --build tool--.

Column 67 (Line 10) Claim 17, Line 4, correct “build engine” to read --build tool--.
Column 67 (Line 18) Claim 18, Line 7, correct “build engine” to read --build tool--.
Column 67 (Line 24) Claim 19, Line 4, correct “build engine” to read --build tool--.
Column 67 (Line 29) Claim 20, Line 4, correct “build engine” to read --build tool--.
Column 67 (Lines 42-43) Claim 23, Lines 3-4, correct “build engine” to read --build tool--.
Column 67 (Line 58) Claim 26, Line 6, correct “build engine” to read --build tool--.
Column 68 Claim 28, Line 3, correct “build engine” to read --build tool--.

Column 68 (Line 35) Claim 35, Line 1, correct “build engine” to read --build tool--.

Signed and Sealed this
Thirteenth Day of February, 2018

Poilie b

Andrei Jancu
Director of the United States Patent and Trademark Office
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{ )

8.
SN

Fig. 6

COMMUNICATION OF USER INPUT DATA AND
STATUS BETWEEN THE ENGINE AND THE
INTERFACE.
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FROM
FIGS.6&9

\
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15
POPUP WINDOW AND PANEL INTERFACE
TECHNOLOGY
56 57 58 59
Y
{ Y A A [ Y
HTML FRAME, TABLE AND
MOUSE AND KEYBOARD JAVASCRIPT TECHNOLOGY FORM TECHNOLOGIES, AND CASCADING STYLE SHEETS.

EVENTS

THEIR INTERACTIONS WITH
JAVASCRIPT.

EXIT TO
FIGS. 9 & 10

Fig. 7a

POPUP WINDOW AND PANEL INTERFACE
AND COLOR TECHNOLOGY
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FROM
FIGS.6 &9

A

Sheet 11 of 68

TABBED POPUP WINDOW
INTERFACE TECHNOLOGY

283

| INSIDE POPUP
WINDOW IS

A
CLICK ON A TAB

DETECTED

US 7,594,168 B2

Y

USE OF
DYNAMIC HTML

285

. JAVASCRIPT

A
USE OF

286

h 4

USE OF
CASCADING

\—D STYLE SHEETS

A

EXITTO
FIGS.6&9

Fig. 7c

IMPLEMENTATION OF
TABBED POPUP WINDOWS
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14 —\
63
l—b‘ UPDATE VALUE ]
2

T

WEB SITE OR HIGH
WATERMARK RELATED

A

6.

FROM
FIGS.6 AND 9

60

v

64

65 A ¢

61 67
WEB PAGE, PARAGRAPH
STYLE, TEXT BUTTON TEF)'(/IR?\UG‘]?RTI(\:L’E gABAJGE%:.)R PARAGRAPH LINE
STYLE, OR IMAGE STYLE RELATED RELATED
RELATED
66 68
l A\ 4 l \ 4 l A 4
CREATE URL, COLOR, FONT. IMAGE OR CREATE URL, COLOR, FONT, CREATE URL, COLOR OR FONT OBJECTS, IF
THREAD OBJECTS., IF NECESSARY IMAGE, AUDIO CLIP, VIDEO NECESSARY.
’ ' CLIP, TEXT AREA, OR THREAD UPDATE 3D PARAGRAPH LINE ARRAY
OBJECTS, IF NECESSARY. ELEMENTS BASED ON CURRENT LINE.
ggg;gﬁ; A SoE UPDATE 2D OBJECT ARRAY UPDATE 4D PARAGRAPH LINE SEGMENT
TEXT STYLE Oé IMAGE STYLE ' ELEMENTS BASED ON ARRAY ELEMENTS, BASED ON CURRENT
: CURRENT OBJECT SEGMENT.

69

SET WEB PAGE, OBJECT,
PARAGRAPH LINE, OR PARAGRAPH

A

LINE SEGMENT HIGH WATER
MARKS, IF REQUIRED.

70

SET FEATURE FLAG, IF

REQUIRED.

A 4

TOFIGS.
9 AND 10

Fig. 8

UPDATE INTERNAL DATA BASE AND SET FEATURE FLAGS
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FROM
FIGS.7 AND 8

16—\

JAVASCRIPT POLLS THE JAVA BUILD ENGINE EVERY 100 (OR LESS) M{LLISECONDS.

THE VALUES, AS REPORTED IN REALTIME 8Y THE BUILD ENGINE, FOR THE CURSOR'S HORIZONTAL &
71 VERTICAL POSITION'S ARE POLLED AND DISPLAYED.

AS THE BUILD ENGINE DETECTS A MOUSE OVER AN OBJECT, OR A SINGLE OR DOUBLE CLICK WHEN OVER
A VALID OBJECT, IT UPDATE'S VALUES THAT ARE BEING POLLED BY JAVASCRIPT.

IF THE BUILD ENGINE DETECT A NON-RECOVERABLE ERROR IN iTS EXCEPTION HANDLING ROUTINES, IT
SETA AN ERROR FILLAG THAT IS BEING POLLED BY JAVASCRIPT.

72

MOUSE EVENT
POSTED AND
POLLED

74 73 75
y Y
SINGLE GLICK MOUSE EVENT MOUSE OVER OBJECT EVENT DOUBLE CLICK MOUSE EVENT
JAVASCRIPT POLLS WHICH JAVASCRIPT POLLS WHICH TYPE JAVASCRIPT DISPLAY'S THE

OBJECT NUMBER. THIS VALUE IS
USED TO INITIALIZE WINODOWS
WITH THAT OBJECT'S CURRENT
VALUES.

OF OBJECT AND ITS HEIGHT AND

APPROPRIATE WINDOW BASED ON

| ¢

WIDTH AND DISPLAYS THOSE THE SELECTED OBJECT.

VALUES.

(SH28-SH31) (SH32-5H33)
A
76
OBJECT
TYPE?
78 79
‘ ‘ | '
TEXT BUTTON OBJECT M IMAGE OBJECT

TEXT OBJECT

THE VALUES FOR THE PARAGRAPH
STYLE, TEXT LOOK, POINT SIZE,
OBJECT SIZE, COLOR, LOCATION

AND FRAME STATUS ARE POLLED
AND DISPLAYED.
POLLING INITIATED FOR THE
CREATION OF A HOT LINK.

THE VALUES FOR THE TEXT BUTTON
STYLE. TEXT LOOK, POINT SIZE, OBJECT
SIZE, COLOR, ANIMATION, LOCATION
AND FRAME STATUS ARE POLLED AND
DISPLAYED
THE VALUE OF THE STRING ARE
POLLED ARE USED FOR POPUP
WINDOW INITIALIZATION.

THE VALUES FOR THE IMAGE
STYLE, OBJECT SIZE, ANIMATION,
LOCATION AND FRAME STATUS
ARE POLLED AND DISPLAYED

THE RESULTS OF DIRECT
MANIPULATION ARE POLLED AND
DISPLAYED

|

A

TOFIGS.
7 AND 8

Fig. 9 POLLING METHODS
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17\

80

l THE JAVASCRIPT
INTERFACE

FROM
FIGS.7 AND 8

Y

US 7,594,168 B2

ERROR CHECKING
81 A 82 A 83
FILE NAME l VALIDITY
L+ ERROR CESQSEG CHECKING AND
CHECKING

A 4

CORRECTION

84

L

VALUES PASSED TO THE BUILD ENGINE

85

Ll

BUILD ENGINE EXCEPTION HANDLING

TO FIGS. 11,
12,13, 14 AND 15

Fig. 10

ANALYZE INPUT: ERROR CHECKING
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18 FROM
\ FiG. 10

A

86 USER SELECTS TEXT
BUTTON OR PARAGRAPH
FROM THE PANEL ICONS
(SH2)
A
87 r

WITH BOARD, OBJECT TYPE, AND
OBJECT NUMBER SETTINGS.
(SH3)

v

USER CLICKS MOUSE ON
WEB PAGE
(SH4)

JAVASCRIPT CALLS BUILD ENGINE

A

89
CURRENTLY SELECTED PARAGRAPH/TEXT STYLE'S VALUES ARE USED.

DYNAMIC HIDDEN FRAME 1S CREATED AT CURSOR LOCATION.
INSERTION POINT AND SELECTION RECTANGLE ARE DRAWN.
TEXT EDITOR IS ACTIVATED.

I

90 USER PRESSES A RELEVENT 92 USER CLICKS, DOUBLE CLICKS, OR
KEYBOARD KEY. DRAGS THE MOUSE.
(SH5) (SH32-SH33)
o EDITOR PROCESSES KEY. o3
HIDDEN FRAME RESIZED IF NECESSARY.
D L E0 17 NECESOARY. | EDITOR PROCESSES THE MOUSE EVENT.
FRAME AND PARAGRAPH/TEXT DATA BASE SETS NECESSARY FLAGS.
UPDATED.
94

TEXT AND PARAGRAPH SEGMENT STRINGS ARE
I UPDATED, IF NECESSARY.
BASED ON FLAGS, THE DRAW SYSTEM IS
CALLED.

TO
DECISION 23

Fig. 11

DIRECT WEB PAGE DATA ENTRY AND TEXT PROCESSING
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19
\ FROM
FIG. 10

A

95 USER SELECTS IMAGE FROM THE CREATE MENU.
JAVASCRIPT CALLS IMAGE CREATE WINDOW.
IMAGE NAME AND OTHER USER DEFINED SETTINGS
ARE CAPTURED AND CHECKED.
{SH34-SH35)

A

96 JAVASCRIPT CALLS BUILD ENGINE
WITH IMAGE OBJECT SETTINGS.

(SH36)

A
USER CLICKS MOUSE ON
PAGE
(SH37)

4

98 BUILD ENGINE ASSERTS THE NECESSARY SECURITY
POLICY FOR READING THE LOCAL DISK.
THE IMAGE (S READ, EXCEPTIONS ARE HANDLED IF
NECESSARY, AND THE IMAGE 1S DRAWN.
THE IMAGE DATA BASE UPDATED.

) 101
DIREGT WEB PAGE IMAGE INTERACTION. JAVASCRIPT PANELAWINDOWS INTERACTION FOR IMAGE
OPERATION.
THE BUILD ENGINE PROCESSES MOUSE EVENT.
APPROPRIATE VALUES PLACED IN POLLABLE JAVA ROUTINE. INITIAL VALUES ARE SET FROM JAVASCRIPT'S DATA BASE.
THE APPROPRIATE IMAGE PROCESSING ROUTINE 1S CALLED. JAVASCRIPT'S DATA BASE IS UPDATED.
MOUSE CURSOR SHAPE IS CHANGED BASED ON FUNCTION. BUILD ENGINE 1S CALLED WITH NECESSARY SETTINGS.
APPROPRIATE IMAGE PROCESSING ROUTINE IS CALLED.
(SH39-SH41) (SH42-SH43)
: 100 ¢ 102
Réﬁ\;ﬁfsgu';%ﬁﬁgs NECESSARY IMAGE FILTER(S) ARE CALLED
e e ATa BASE. AND IMAGE OBSERVER IS ACTIVATED TO REPORT STATUS.
e Loe (IF ANIMATION OR TRANSFORMATION SEE FIGS. 17 & 18)
D GUIRED, 1N PaNEL DRAW SYSTEM IS CALLED BY IMAGE OBSERVOR.

TO
DECISION 23

Fig. 12 IMAGE PROCESSING
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FROM
FIG. 10

A

103

THE INITIAL VALUES FOR THE POPUP WINDOWS ARE SET FROM JAVASCRIPTS
DATABASE

THE VALUES FOR THE TEXT BUTTON AND IMAGE STYLE'S LOOK FOR NORMAL, MOUSE

OVER, AND MOUSE DOWN OBJECTS ARE CAPTURED.
THE VALUES FOR THE TEXT BUTTON AND IMAGE STYLE 'S OBJECT ANIMATIONS,
TRANSFORMATIONS, AND TIME LINES ARE CAPTURED.

THE VALUES FOR PARAGRAPH STYLES, AND THE LOOK FOR HOT LINKS ARE CAPTURED.

(SH24-5H27).

A

104

L)

JAVASCRIPT'S DATA BASE IS UPDATED.

JAVASCRIPT CALLS BUILD ENGINE AND PASSES REQUIRED VALUES.
BUILD ENGINE UPDATES INTERNAL DATA BASE AND SETS FEATURE FLAGS
(SEE FIG. 8).

\

105

L]

IMAGE, TEXT BUTTON AND PARAGRAPH OBJECT CREATION.

ALL THE SETTINGS FROM THE TEXT, IMAGE AND PARAGRAPH STYLES ARE
APPLIED TO TEXT, IMAGE AND PARAGRAPH OBJECTS AS THEY ARE CREATED.

A

106

L

EDITING STYLES AND INHERITANCE

WHEN A STYLE ARE CHANGED, ALL OBJECTS ON ALL INTERNAL WEB PAGES
WHICH UTILIZED THAT PARTICULAR STYLE MAY BE CHANGED.

WHETHER THE STYLE CHANGE WILL AFFECT AN OBJECT THAT UTILIZED THAT
STYLE IS DEPENDENT ON THE RULES OF INHERITANCE.

TO FIGS.
11 AND 12

Fig. 13

BUTTON, IMAGE AND PARAGRAPH STYLE SETTINGS

AND TECHNOLOGY
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110
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21\‘

Sheet 18 of 68

FROM
FIG. 10

A

107

USER SELECTS VIDEO OR AUDIO SPECIAL EFFECT
FROM A USER INTERACTION PANEL

{SEE FIG 16)

Y

108

INITIAL VALUES SET FROM JAVASCRIPT'S DATA BASE.

FILE OR CHANNEL NAME S CAPTURED AND CHECKED.
JAVASCRIPTS DATA BASE IS UPDATED.
BUILD ENGINE IS CALLED WITH NECESSARY SETTINGS.

109

A

Y

US 7,594,168 B2

VIDEQ OR AUDIO FILE

BUILD ENGINE ASSERTS NECESSARY SECURITY
POLICY FOR READING THE LOCAL DISK AND
EXCEPTIONS ARE HANDLED..
VIDEO/AUDIO FILE IS LINKED AND PLAYED.
DATA BASE IS UPDATED.

111

VIDEO OR AUDIO CHANNEL

NECESSARY POINTERS ARE UPDATED AND

METHODS ASSIGNED FOR EFFICENT TRANSMISSION

TO
DECISION 23

Fig. 14

VIDEO AND AUDIO FILE/CHANNEL PROCESSING
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2 —\ FROM
FIG. 10

A

112
BUILD PROCESS INTERFACE
TECHNOLOGIES
N
DRAW AND BUILD POPUP WINDOW
13 3

BUILD ENGINE TECHNOLOGIES

CALL BUILD ENGINE METHOD TO
BUILD THE FRAME, TABLE, ETC.

1

114

[——b RUN GENERATION TECHNOLOGIES

L

RUN ENGINE TECHNOLOGIES

115

Y

TO
DECISION 23

Fig. 156

FRAMES, TABLES, FORMS AND DRAW OBJECTS
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FROM
DECISION 23

24\
116

WHICH
OBJECT

117 118 119
‘ Y y l
PARAGRAPH
ACTIVATE BY DOUBLE CLICK OR MOUSE DRAG. APPROPRIATE VALUES ARE SET IN A

TEXT BUTTON POLL-ENABLED JAVA ROUTINE.
OBJECT THE JAVASCRIPT POLLER READS THE VALUES, AND DRAWS APPROPRIATE WINDOW. IMAGE OBJECT
HOT LINK IS CAPTURED FOR INTERNAL OR EXTERNAL WEB PAGE.
THE BUILD ENGINE UPDATES ITS INTERNAL DATA BASE
(SH32-5H33)
120
121 122

MOUSE OVER STATE MOUSE DOWN STATE
INITIAL VALUES FOR THE POPUP WINDOW ARE SET.

CONTENT AND LOOK FOR MOUSE OVER OBJECT IS CAPTURED INITIAL VALUES FOR THE POPUP WINDOW ARE SET.

TEXT BUTTON AND IMAGE POPUP SETTINGS ARE CAPTURED IF'

CONTENT AND LOOK FOR MOUSE DOWN OBJECT IS CAPTURED.

DEFINED. FREEZE STATES AND MOUSE CLICK EVENT DEFINTIONS, AND
THE SOUND AND VIDEO SETTINGS ARE CAPTURED IF DEFINED. SOUND/VIDEQ SETTINGS ARE CAPTURED, IF DEFINED.
(SH44-5H45) (SHA6-SH4T)
A
123

JAVASCRIPT'S DATA BASE IS UPDATED.
JAVASCRIPT CALLS BUILD ENGINE AND PASSES
REQUIRED VALUES.

BUILD ENGINE UPDATES INTERNAL DATA BASE AND
SETS FEATURE FLAGS (SEE FIG. 8).

L,

A

T0
PROCESS 29

Fig. 16

USER INTERACTION SETTINGS AND TECHNOLOGY

Express Mobile, Inc., Exhibit 2012
Page 2012 - 182
IPR2022-00572, Wix.com, Ltd. et al. v. Express Mobile, Inc.



U.S. Patent Sep.

25\

125

22,2009 Sheet 21 of 68

FROM
DECISION 23

124

US 7,594,168 B2

126

| I

} l

TEXT BUTTON OBJECT

THE INITIAL VALUES OF THE POPUP WINDOW ARE SET.
THE ANIMATION TYPE, SPEED, RESOLUTION AND NUMBER OF

THE INITIAL VALUES OF THE POPUP WINDOW ARE SET.
THE ANIMATION TYPE, SPEED, RESOLUTION AND NUMBER OF

IMAGE OBJECT

CYCLES ARE CAPTURED. CYCLES ARE CAPTURED.
(SH48) (SH49)
127 JAVASCRIPT'S DATABASE IS UPDATED.
JAVASCRIPT CALLS THE BUILD ENGINE AND PASSES
THE REQUIRED VALUES.
THE BUILD ENGINE UPDATES ITS INTERNAL
DATABASE AND SETS FEATURE FLAGS (SEE FIG. 8).

THE LINKAGE TO THE APPROPRIATE METHODS IS
SET.

'

128

L)

A THREAD OBJECT IS CREATED AND EXECUTED.
VALUES ARE SET TO INTEGRATE THE ANIMATION
INTO THE TIME LINE TECHNOLOGY.

(SEE FIGURE 19)

r

129

-

THE THREAD OBJECT, WHEN INVOKED, WILL CALL
THE APPROPRIATE IMAGE FILTER(S) AND ANIMATION
METHODS.

TO
PROCESS 29

Fig. 17

ANIMATION SETTINGS AND TECHNOLOGY
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FROM
DECISION 23

US 7,594,168 B2

130

1 WHICH TRANSFORMATIONS BETWEEN WHICH OBJECTS (NORMAL MOUSE OVER,

DATA CAPTURE
INITIAL VALUES FOR THE POPUP WINDOW ARE SET.

MOUSE DOWN) ARE CAPTURED.

THE TIME DELAY, PER TRANSFORM, AND RELATIONSHIP WITH ANY ANIMATION, IS

ALSO CAPTURED.

FOR IMAGES THE SPEED OF EACH TRANSFORMATION IS ALSO CAPTURED.

(SH50-SHS51)

r

131

.

UPDATE DATA BASES

JAVASCRIPT'S DATABASE IS UPDATED. JAVASCRIPT
CALLS BUILD ENGINE AND PASSES REQUIRED
VALUES.

BUILD ENGINE UPDATES INTERNAL DATABASE AND
SETS FEATURE FLAGS (SEE FIG. 8).

\

132

L

A THREAD OBJECT IS CREATED AND EXECUTED.
VALUES ARE SET TO INTEGRATE THE
TRANSFORMATION INTQ THE TIME LINE
TECHNOLOGY.

(SEE FIGURE 19)

4

133

L.

THREAD OBJECT, WHEN INVOKED, WILL CALL THE
APPROPRIATE IMAGE FILTER(S) AND
TRANSFORMATION METHODS.

TO
PROCESS 29

Fig. 18

TRANSFORMATION SETTINGS AND TECHNOLOGY
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27\

134 FROM
DECISION 23

A
THE INITIAL VALUES FOR THE POPUP WINDOW ARE SET FROM JAVASCRIPT'S DATABASE

THE VALUES FOR THE OBJECT'S APPEARANCE TIME, ANIMATION TYPE, SPEED AND RESOLUTION ARE CAPTURED.
THE VALUES FOR THE OBJECT'S CHILD POPUP OBJECT(S) APPEARANCE TIME, ANIMATION TYPE, SPEED AND RESOLUTION ARE CAPTURED.
THE VALUES FOR THE OBJECT'S EXIT TIME, ANIMATIONYUPE , SPEED AND RESOLUTION ARE CAPTURED.
THE VALUES FOR THE OBJECT'S CHILD POPUP OBJECT(S) EXIT TIME, ANIMATION TYPE, SPEED AND RESOLUTION ARE CAPTURED.

(SH52-SH53)

A
JAVASCRIPT'S DATABASE IS UPDATED.

135

l JAVASCRIPT CALLS THE BUILD ENGINE AND PASSES REQUIRED VALUES.

THE BUILD ENGINE UPDATES ITS INTERNAL DATABASE AND SETS FEATURE
FLAGS (SEE FIG. 8).

A

THE OBJECT'S ANIMATION SETTINGS, IF ANY, ARE INTEGRATED INTO THE TIMELINE.

136 THE OBJECTS TRANSFORMATION SETTINGS, IF ANY, ARE INTEGRATED INTO THE TIMELINE.

‘—» IF AN IMAGE OBJECT, ANY TRANSFORMATION ANIMATION MAY BE EXECUTED SIMULTANEOUSLY
WITH THE APPEARANCE AND/OR EXIT ANIMATIONS, DEPENDING UPON THE SETTINGS.

A MULTI-LEVEL OBJECT THREAD DEFINITION IS CREATED AND EXECUTED FOR USER
VERIFICATION.

Y

137

THE THREAD OBJECT, WHEN INVOKED, WILL CALL
THE APPROPRIATE IMAGE FILTER(S), ANIMATION
METHODS AND TRANSFORMATION METHODS.

h 4

TO
PROCESS 29

Fig. 19

OBJECT TIME LINES AND TECHNOLOGY
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FROM
DECISION 23

y

138

INITIAL VALUES FOR THE POPUP WINDOW ARE SET FROM JAVASCRIPT'S
DATABASE

THE VALUES FOR THE WEB PAGE'S APPEARANCE DELAY, TRANSITION
ANIMATION, ANIMATION SPEED AND RESOLUTION ARE CAPTURED.

(3H54-8H55)

139

JAVASCRIPT'S DATABASE IS UPDATED.
JAVASCRIPT CALLS THE BUILD ENGINE AND PASSES THE REQUIRED VALUES.

THE BUILD ENGINE UPDATES ITS INTERNAL DATABASE AND SETS FEATURE
FLAGS (SEE FIG. 8).

v

140

THE WEB PAGE TIME LINE IS SYNCHRONIZED WITH THE ITS OBJECT TIME LINES.

THE WEB PAGE'S APPEARANCE DELAY AND TRANSITION SETTINGS ARE
INTEGRATED INTC THE WEB PAGE TIMELINE.

A SINGLE-LEVEL OBJECT THREAD DEFINITION 1S CREATED.

141
THE WEB PAGE THREAD OBJECT, WHEN INVOKED,
WILL CALL THE APPROPRIATE IMAGE FILTER(S),
ANIMATION ROUTINES AND CREATE THE NECESSARY
OBJECT TIME LINE THREADS,

L

3

TO
PROCESS 29

Fig. 20

WEB PAGE TRANSITION ANIMATIONS, TIME LINE

SETTINGS AND TECHNOLOGY
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FROM
FIGS. 16-20

29
\ ‘

US 7,594,168 B2

FILE
OPERATION
SELECTED.
144 146 148 142 143 147 145
A A A A Y ¥y Y A A y v
NEW OPEN WEB SITE SAVE SAVE AS APPLY CLOSE

A

TO FIGS. TO TOFIGS.
4 AND 5 FIG. 22 4 AND 24

fig. 21a

A

y
TO TO FIGS.
FIG.5 4 AND 24
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FROM
FIGS. 16-20
29 \

VIEW
OPERATION
SELECTED.
149a 149b 149¢ 149d
|
Z0OOM
NORMAL PREVIEW PLAY 50%, 200%,
ETC.

TO TO TO TO
FIG. 5 FIG. 28 FIG. 28 FIG. 22

fig. 21b
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FROM
FIG 21b

v

500 USER 502
SELECTS
OPEN FROM
THEFILE /
MEN
\ME 8}
A 4
506 HEADER AND WEB PAGE SETTINGS ARE

READ FROMITS DATABASE.

A BUILD ENGINE HTML DEFINITION FILE IS
CREATED BASED ON THESE WEB PAGE

USER CHANGES THE 504
WEB PAGE SIZE USER SELECTS
UNDER THE WEB SITE Z00M UNDER
COMMAND FROM THE THE VIEW MENU
FILE MENU

T

!

A EXTERNAL TEMPORARY DATABASE 1S WRITTEN
BASED ON THE CURRENT WEB SITE DEFINITION.

508

A BUILD ENGINE HTML DEFINITION FILE IS CREATED
BASED ON THE NEW WEB PAGE SPECIFICATION.

SPECIFICATIONS.

| I

TERMINATION PROCESS

510 THE BUILD ENGINE TERMINATES ITSELF.

L—> THE INTERFACE WRITES OUT AS COOKIES.THE INITIALIZATION MODE,
CURRENT WEB PAGE NUMBER, WEE SITE NAME AND ZOOM LEVEL.

THE INTERFACE TERMINATES ITSELF BY REINITIALIZING THE BUILD
ENGINE PARENT HTML FRAME FILE.

r REINITIALIZATION PROCESS.
PANEL READS MODE COOKIE AND DETERMiNES INITIALIZATION STATUS.

512 PANEL READS CURRENT WEB PAGE NUMBER, ZOOM LEVEL AND WEB SITE NAME
COOKIES.

PANEL CALLS BUILD ENGINE TO READ IN THE EXTERNAL DATABASE.

PANEL CALLS THE BUILD ENGINE TO RETURN THE NECESSARY VALUES IN
ORDER TO UPDATE THE PANEL'S DATABASE.

PANEL CALLS BUILD ENGINE TO GO TO THE CORRENT WEB PAGE AT THE
CURRENT ZQOM LEVEL.

TO
FIG. 6

Fig. 22

DYNAMIC WEB PAGE RESIZING PROCESS

Express Mobile, Inc., Exhibit 2012
Page 2012 - 189
IPR2022-00572, Wix.com, Ltd. et al. v. Express Mobile, Inc.



US 7,594,168 B2

Sheet 28 of 68

Sep. 22, 2009

U.S. Patent

smauqsoy [

¥s1pauRs )
VRNQeAWAMING )
sodesbeimuue [

Ao Bsn woddns Y38y 104 (7

500 10§ 81wt SO0
saseqeRQ[
{e1o) [}
uongsduwoy)
Jslioog
sdniyeg
dnyzeg
$punibyRy
e

Fig. 23

Express Mobile, Inc., Exhibit 2012

Page 2012 - 190

IPR2022-00572, Wix.com, Ltd. et al. v. Express Mobile, Inc.



U.S. Patent

30\

152

l
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FROM
FIG. 3

Sheet 29 of 68

ACCEPT USER'S "WEBSITENAME".
CREATE "WEBSITENAME" DTA FILE.

150

]

:

SECURITY RIGHTS HAD BEEN ESTABLISHED
DURING THE BUILD TOOL'S INITIALIZATICN

ASSERT NECESSARY SECURITY POLICY

151

-

NUMBER OF TEXT BUTTON, IMAGE,
PARAGRAPH, ETC. OBJECTS PER WEB PAGE,
{NUMBER OF LINES AND LINE SEGMENTS FCR

l— PERMISSIONS FOR FILE CREATION
(SEE FIG 5) RIGHTS.
HIGH WATER MARK TECHNOLOGY. J —
NUMBER OF WEB PAGES AND STYLES l—]

WRITE HEADER RECORDS INCLUDING
DEFAULT SCREEN RESOLUTION, WEB
PAGE AND STYLE HIGH WATER MARKS,
AND USER WEB PAGE SIZE SETTINGS.

163

|

ANY PARAGRAPH OBJECT.

155

FWRITE OUT STYLE RECORDS FOR PARAGRAPH, TEXT BUTTON AND IMAGE STYLES.

o

US 7,594,168 B2

154 156
, !
L WRITE ARRAY STRUCTURES BASED ON HIGH WATER MARKS, OBJECT TYPE, AND TYPE OF DATA
I , ! )
BOOLEAN RECORDS INTEGER RECORDS MULTIMEDIA OBJECTS STRING RECORDS SINGLE AND DOUBLE
FLOATING POINT AND
SERIALIZED FORM FOR IMAGES, AUDIO AND LONG INTEGER
VALUES FORWEB VALUES FOR WEB URL, COLOR AND FONT VIDEQ FILE NAMES. RECORDS
PAGES, OBJECTS, AND PAGES, OBJECTS, AND OBJECTS, ETC. FOR | ENCODED FORM FOR
OBJECT COMPONENTS OBJECT COMPONENTS WEB PAGES AND I TEXT IPARAGRAPH FOR ANIMATION AND
iN AFOUR IN AFOUR QBJECTS IN A TWO OBJECTS IN A FOUR IMAGE PROCESSING
DIMENSIONAL ARRAY DIMENSIONAL ARRAY DIMENSIONAL ARRAY DIMENSIONAL ARRAY IN A TWO DIMENSIONAL
STRUCTURE. STRUCTURE. STRUCTURE STRUCTURE ARRAY STRUCTURE
oL A | ]
159 | 4
157 158 T0 160 161
FIiG 25

Fig. 24

EXTERNAL DATA BASE CREATION:
SECURITY AND OPTIMIZATION TECHNIQUES
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31
\ FROM
FIG 24

h 4
FEATURE FLAGS ARE ANALYZED

162

|—D EXTRACT REQUIRED VARIABLE
DEFINITIONS AND METHODS OF
"MAIN" OBJECT CLASS OF THE RUN
ENGINE SOURCE CODE.

Y

163 OBJECT CLASS REFERENCES
\——v EXTRACT ONLY REQUIRED
REFERENCES TO ALL OTHER
RUNTIME OBJECT CLASSES
A A
164

EXTERNAL FILE REFERENCES

\—D IMAGE, VIDEQ AND AUDIO FILE
REFERENCES AND FILE
PROCESSING

‘ —
165 SOURCE CODE IS COMPILED WITH
THE NECESSARY CLASS

LIBRARIES

(EG. SUN, NETSCAPE,
MICROSOFT)

L

166

RUN TIME ENGINE FOR THE WEB
SITE IS CREATED.

A

TO
FIG. 26

Fig. 25

CREATE CUSTOMIZED AND OPTIMIZED
RUNTIME ENGINE
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32\

167

WEB PAGE
OR CUSTOM
APPLICATION

168 169
WEB PAGE SCREEN RESOLUTION PROCESSING. CUSTOM APPLICATION.
WEB PAGE WINDOW'S VIRTUAL WIDTH AND HEIGHT
ARE STORED IN SCREEN RESOLUTION INDEPENDENT APPLET WINDOW'S WIDTH AND HEIGHT STORED AS
UNITS. ABSOLUTE VALUES.
170 DEFINITION OF BACKGROUND

E WEB PAGE BACKGROUND COLOR VALUES CONVERTED TO
HEXADECIMAL. ANY BACKGROUND IMAGES PROCESSED.

HTML CODE IS GENERATED TQO SYNCHONIZE THE RUNTIME ENGINE'S
BACKGROUND WITH THAT OF THE WEB PAGE WINDOW.

171 l

SCREEN RESCLUTION PREPROCESSING.

JAVASCRIPT AND HTML CODE IS GENERATED TO CALL THE
SCREEN RESOLUTION SENSING (SRS) JAVA APPLET

v

JAVASCRIPT TO SRS APPLET COMMUNICATION

173 \—b JAVASCRIPT CODE IS GENERATED TO INTERROGATE THE SRS APPLET
FOR THE SCREEN RESOLUTION VALUES. THE JAVASCRIPT CODE ALSO
INCLUDES NECESSARY TIMEOUTS.

!

JAVASCRIPT GENERATION OF RUNTIME ENGINE HTML SPECIFICATION.

JAVASCRIPT CODE 1S GENERATED TO CREATE THE NECESSARY HTML CODE FOR THE RUNTIME ENGINE SIZE SPECIFICATIONS,
PARAM FIELDS TO LINK TO THE DATA BASE (SEE FIG.23), THE NECESSARY HTML CODE TO LOAD THE JAR OR THE CAB FILE, AND
HTML CODE FOR HAVING THE BROWSER INVCOKE THE RUNTIME ENGINE,

'

WRITE EXTERNAL HTML SHELL FILE.

174

L

THE NECESSARY SECURITY POLICY PERMISSIONS FOR FILE CREATION
RIGHTS ARE ASSERTED. A "WEBSITENAME™.HTML 1S WRITEN.

GOTO
FiG. 27

Fig. 26

CREATE THE HTML SHELL FILE
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FROM
FIG. 26

:
ANALYZE FIRST WEB PAGE IMAGE OBJECTS

175

L—b IF FIRST WEB PAGE HAS NON-TIME LINE
DELAYED IMAGE OBJECTS, FLAG FOR CAB
AND JAR FILE.

Y
ANALYZE JAVA CLASS FILES

176

l—* BASED ON FEATURE FLAGS MARK ALL THE
NECESSARY JAVA CLASS FILES FOR INCLUSION
INFO THE CAB AND JAR FILES. {SEE FIG 25)

"\
177 BAT FILE DEFINITIONS

GENERATE THE BAT FILE STATEMENTS TO INCLUDE ALL NECESSARY
IMAGE FILES, THE "WEBSITENAME" CLASS CUSTOMIZED RUNTIME
ENGINE, AND THE "WEBSITENAME".DTA DATA BASE FILE INTO THE
MAIN COMPRESSED CAB AND JAR FILES AND .JAVA CLASS FILES INTO
A COMPRESSED CAB/JAR LIBRARY FILE.

r
178 WRITE EXTERNAL BAT FILES

I THE NECESSARY SECURITY POLICY PERMISSIONS
FOR FILE CREATION ARE ASSERTED. A
"WEBSITENAME" BAT FILE AND A "WEBSITENAMELIB™.
BAT FILE ARE WRITTEN.

A
179 CREATE CAB/JAR FILES

i THE *WEBSITENAME™. BAT AND "WEBSITENAMELIB". BAT
FILES ARE EXECUTED, CREATING COMPRESSED
"WEBSITENAME™.CAB , "WEBSITENAMELIB™.CAB,

"WEBSITENAME".JAR AND "WEBSITENAMELIB™ JAR FILES.

A

GOTO
FIG 28.

Fig. 27

CREATE THE CAB/JAR FILES
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34 FROM
_\ FIG. 27

180

USER POINTS
A BROWSER

AT THE' HTML

SHELL FILE

181 JAVASCRIPT INITIALIZATION CODE.
JAVASCRIPT CODE DETERMINE'S THE TYPE OF BROWSER AND CALLS HTML CODE FOR THE BROWSER TO
(NTERPRET.
THIS CODE DEFINES WHETHER THE EXECUTIBLE FILES AND DATABASE WILL BE EXTRACTED FROM INSIDE
A COMPRESSED CAB FILE OR A COMPRESSED JAR FILE AND ITS LOCATION.
182 +
WEB APPLICATION TYPE.
EXECUTE APPROPRIATE JAVASCRIPT CODE (BY APPLICATION TYPE). FIXED (EG.
BANNER) OR DYNAMIC.
183 ] 184
DYNAMIC WEB PAGE JAVASCRIPT/SRS APPLET SYNCHRONIZATION TECHNGLOGY. FIXED SIZE WINDOW,
CALL JAVASCRIPT CODE WHICH CAUSES THE SRS APPLET TO BE IMMEDIATELY EXECUTED BY
THE BROWSER. JAVASCRIPT GENERATES THE
THE JAVASCRIPT CODE GOES INTC A TIMER LOOP, CHECKING ON WHEN THE SRS APPLET IS HTML CODE FOR THE RUNTIME
ALIVE BEFORE INITIATING ANY COMMUNICATION. ENGINE SPECS, ETC. (SEE FIG.25)

THE BROWSER IMMEDIATELY
JAVASCRIPT/SRS APPLET COMMUNICATION EXECUTES THE RUNTIME ENGINE.

JAVASCRIPT CALLS SRS APPLET METHODS WHICH RETURN THE WIDTH AND HEIGHT, IN
PIXELS, OF THE CURRENT BROWER WINDOW.

JAVASCRIPT THEN CONVERTS THE SCREEN RESOLUTION INDEPENDENT WINDOW WIDTH AND -z TO
HEIGHT VALUES INTO ABSOLUTE PIXEL VALUES. ( FIG. 30 ;

JAVASCRIPT THEN GENERATES THE HTML CODE FOR THE RUNTIME ENGINE SPECS, ETC.
(SEE F1G.26)

THE BROWSER IMMEDIATELY EXECUTES THE RUNTIME ENGINE.

! ,
TO

185 FIG 29.

Fig. 28
WEB PAGE SIZE GENERATION TECHNOLOGY
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a5
\ FROM
FIG. 28

RUNTIME ENGINE TO DATA BASE LINKAGE

186

‘——V RUNTIME ENGINE READS A PARAM VALUE WHICH POINTS TO THE DATABASE AND
INITIATES THE READ OPERATION.

THE READ TECHNIQUE IS NON-PRIVILEGED.

!

HEADER RECORD INITIALIZATION

187

L]

THE HEADER RECORDS ARE READ AND THE VALUES PROCESSED.

'

PARAGRAPH, TEXT BUTTON, AND IMAGE STYLE PROCESSING.

188

‘——b THE STYLES RECORDS ARE READ, AND THE VALUES ARE

190 STORED FOR SUBSEQUENT PARAGRAPH, TEXT, AND IMAGE 189
OBJECT GENERATION.
EXCEPTION FIRST WEB PAGE GENERATION.
HANDLING
THE BOOLEAN, INTEGER, STRING AND FLOATING POINT FIELDS FOR THE FIRST T0
—» ERROR RECOVERY '« WEB PAGE ARE READ AND INITIALIZED. (SEE FIG.24) FIG. 30
AND/OR GRACEFUL :
OPERATION THE SERIALIZED MULTIMEDIA OBJECTS FOR THE FIRST WEB PAGE ARE READ
CANCELLATION AND CAST INTO THEIR FINAL FORM. (SEE FIG.24)

191

MULTITHREAD FIRST PAGE PROCESSING WITH THE GENERATION OF DATA FOR ALL THE OTHER PAGES.
(SEE FIG.31)

A 4
GENERATION OF DATA FOR ALL THE OTHER WEB PAGES.

THE BOOLEAN, INTEGER, STRING AND FLOATING POINT FIELDS FOR THE OTHER WEB TO
PAGES ARE READ AND INITIALIZED. (SEE FIG.24) FIG. 30

THE SERIALIZED MULTIMEDIA OBJECTS FOR THEOTHER WEB PAGES ARE READ AND
CAST INTO THEIR FINAL FORM. (SEE FIG.24)

192

Fig. 29

READ DATA BASE AND GENERATE
NECESSARY OBJECTS.
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193

CENTERED?
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)

:

194

NON-CENTERED PLACEMENT

LEFT AND TOP COORDINATES
CONVERTED TO LOCAL SCREEN

195

L

CENTERED PLACEMENT

;  OBJECT WIDTH CONVERTED INTO
j LOCAL SCREEN'VALUES. LEFT AND
TOP COORDINATES CALCULATED.

WINDOW RESCLUTION.

|

]

196

.
-
i—» OBJEGT TYPE
197 193 ~ 199
‘ ' '
TEXT 8UTTON PARAGRAPH (MAGE OBJECT.
OBJECT.
T G ey o COMVERTED INTO IF SCALED WAS CLOSEN, WIDTH AND HEIGHT ARE
Q EFFECTS, IF . : CONVERTED INTQ LOGAL SCREEN VALUES, AND THE
GHOSEN. ARE 30 EFFECTS, IF CHOSEN, ARE SCALED BY STRING IMAGE IS DRAWN TO SCALE.
SCALED BY ANY SIZE, FONT SIZE, AND FONT STYLE
ANIMATION, AND ' - : 3D EFFECTS. IF CHOSEN, ARE SCALED BY ANY
FUALA REFORMAT | CALLED. THE TEXT IS REFORMATED ANIMATION, AND BY IMAGE WIDTH AND HEIGHT.
FONT STYLE. BASED ON THE CURRENT PARAGRAPH PIXEL WIDTH. IF DON'T SCALE WAS CHOSEN, THE HEIGHT AND
IF DONT SCALE WAS CHOSEN, THE HEIGHT AND WIDTHARE NOT ADJUSTED TOTHE LOCAL SCREEN
\WIDTH ARE NOT ADJUSTED TO THE LOCAL SCREEN '
VALUES.

I

TO
FIG. 31 J
—

5,

Fig. 30

WEB PAGE GENERATION WITH SCALING
TECHNOLOGY
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37 \
FROM
200 FIG.30
l A
WEB PAGE COUNTER LOOP
INCREMENT FROM FIRST WEB PAGE.
CHECK BOOLEAN PAGE EXISTENCE VALUE.
202
DOES v END OF WEB PAGE
WEB PAGE s LOOP TEST.
EXIST? RESETCOUNTER? J 203
No| l
201 v
SUPPRESS DRAW FOR ALL DELAYED
206 TEXT AND.IMAGE OBJECTS
l TRANSITION AND 205
TEXT BUTTON AND IMAGE OBJECT DRAW SYSTEM WEB PAGE TRANSITION
TIME LINE, TRANSFORM AND ANIMATION TEST. ANIMATION
LOGP o NO Yes
‘ »
DRAW SYSTEM
INCREMENT FROM FIRST PAGE OBJECT CALLED IF NO TOFIG. 32
TRANSITION.

A

END OF TEXT
BUTTON AND IMAGE
TIME LINE LOOP?

Yes | 207

TIME LINE?

| 204

208

209

CREATE AN INSTANCE OF A TEXT OR IMAGE TIME LINE THREAD AND START THE THREAD.

v 211

A

210

COMPLETE WEB PAGE LOOP

TO FIG. 35

OBJECT TIME LINE TECHNOLOGY

TOFIG. 33

|

Fig. 31

THE MULTILEVEL WEB PAGE AND OBJECT
THREAD TECHNOLOGY
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FROM
FIG. 31

212

l LOCK THE ANIMATION

PROCESS

215
INITIALIZE: EXECUTE AN ANIMATION LOOP \ CREATE 214
RANDOM i
> INCREMENT BY TIME AND NUMBER OF < TRANSITION
ANIMATIONS BASED ON USER DEFINED ANIMATION
SETTINGS NUMBER
DRAW ANIMATION 216

GENERATE AN OFF-SCREEN IMAGE FOR NEXT WEB PAGE WHILE PRESERVING THE OFF SCREEN
IMAGE OF THE PRIOR WEB PAGE.
ALIGN, SCALE, AND MERGE TOGETHER AS NECESSARY INTO A SECONDARY OFF-SCREEN -
BUFFER AND DRAW TO THE SCREEN

i 217

INCREMENT X, Y, WIDTH AND HEIGHT VALUES FOR PRIOR AND l

NEXT WEB PAGE, BASED ON ANIMATION TYPE AND
RESOLUTION.

CALL DRAW METHOD

218

LAST ANIMATION
CYCLE?

No Yes

CONTINUE
AT FIG. 31

Fig. 32

WEB PAGE TRANSITION ANIMATION
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220
l No Yes

.

NON-TIME LINE ANIMATION AND/OR
TRANSFORMATION TEST

J

222

SET A TIMER
EVENT.

ENTRY ANIMATION AND/OR TRANSFORMATION
T

EST
224

223

|

225 ENTRY
ANIMATION/
CHILD TRANSFORMATION
TIME LINES?, ?

No 226

CREATE INSTANCE(S) OF CHILD TEXT AND/OR IMAGE POPUP TIME LINE THREAD(S) AND START THE THREAD(S). TO FIG. 31 4—I

Y 227

PARENT OBJECT TIME LINE MAIN ANIMATION/TRANSFORMATION TEST

228 229 230 2311
A
TRANSFORMATION ONLY MAIN ANIMATION ONLY TRANSFORMATION THEN ANIMATION TRANSFORMATION WITH
ANIMATION
CREATE AN INSTANCE OF CREATE AND START A TRANSFORMATION
CREATE AN INSTANCE QF A AN ANIMATION THREAD THREAD. SET THE JOIN METHOD TO WAIT THE CREATE AND START A
TRANSFORMATION THREAD AND START THE TREAD. COMPLETION OF THE TRANSFORMATION. SUPER
AND START THE THREAD. TRANSFORMATION
SET THE JOIN METHOD THE TRANSFORMATION THREAD CREATES THREAD. SET THE JOIN
SET THE JOIN METHOD TO TO WAIT FOR THE AND STARTS AN ANIMATION THREAD. THE METHOD TO WAIT FOR
WAIT FOR THE COMPLETION COMPLETION OF THE JOIN METHOD IS SET TO WAIT FOR THE THE COMPLETION OF THE
OF THE TRANSFORMATION. ANIMATION. COMPLETION OF THE ANIMATION. THREAD.
Yes l
vy 232 234

SETATIMER

EVENT

233

EXECUTE THE DEPARTURE ANIMATION/TRANSFORMATION

CREATE AN INSTANCE OF AN ANIMATION/TRANSFORMATION THREAD AND

START THE TREAD.

SET THE JOIN METHOD TO WAIT FOR THE COMPLETION OF THE ANIMATION.

TERMINATE.

POST TO JOIN
GO FIG. 35

2

235

Fig. 33 OBJECT TIME LINE TECHNOLOGY
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237 238
DELAY
SET ATIMER
APPEA;?ANCE EVENT.
239
No Yes
Y
EXECUTE ENTRY ANIMATION
240
CREATE AN INSTANCE OF AN ANIMATION
THREAD AND START THE TREAD.
SET THE JOIN METHOD TO WAIT FOR THE
COMPLETION OF THE ANIMATION.
242
> SET ATIMER ‘_J

EVENT

243

No Yes

A

EXECUTE THE DEPARTURE ANIMATION 244

CREATE AN INSTANCE OF AN ANIMATION ]
THREAD AND START THE TREAD.

SET THE JOIN METHOD TO WAIT FOR THE
COMPLETION OF THE ANIMATION,

A 4 245

/ TERMINATE.
». POST TO JOIN

h

TOFIG. 33

Fig. 34

CHILD TIME LINES FOR TEXT
BUTTON AND IMAGE OBJECTS
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FROM
FIG. 31,
FIG.33 AND
FIG. 34
246 JOIN WITH ALL WEB PAGE
OBJECTS
WAIT FOR THE COMPLETION OF
ALL PARENT AND CHILD TIME
LINES FOR TEXT AND IMAGE
OBJECTS.
247
STAY ON
WEB PAGE?
Yes No
l l 249
RESPOND TO USER INTERACTIONS WEB PAGE DELAY
AND/OR TIMER CONTROLS |
SET TIMER EVENT FOR WEB PAGE
DELAY BEFORE CONTINUING WITH
TO FIG. 36 THE WEB PAGE LOOP.

3

Fig. 35

END OF WEB
PAGE COUNTER
LOOP

250

COMPLETE WEB PAGE AND
OBJECT THREAD LOOP
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FROM
FIG. 35

251

.

MOUSE TO OBJECT RECOGNITION TECHNIQUE

SCALING TECHNOLOGY (SEE FIG. 27) SETS SCREEN COORDINATE VALUES FOR ALL OBJECTS AND
THEIR SUBCOMPONENTS.
MOUSE POSITION DETERMINES WHICH OBJECT(S) ARE SELECTED.

v

252

TYPE OF USER
INTERACTION

r

MOUSE MOVED OVER OBJECT(S)

253

254

| {

l

}

MOUSE DOWN OVER OBJECT(S)

257

L]

258

US 7,594,

A

168 B2

260

L |

y
TEXT BUTTON AND/OR IMAGE OBJECT(S)

PARAGRAPH

PARAGRAPH TEXT BUTTON AND/OR IMAGE OBJECT(S)
OBJECTS MOUSE OVER STATE IS DRAWN. OBJECT'S CLICK STATE IS DRAWN. VR HOT LK
TEXT AND/OR IMAGE POPUP OBJECTS ARE sgyEr\:%s\/L%Eé),EgchETxETgn{l’/:\ggggggP CREATES A CALL
MOUSE OVER DRAWN, IF DEFINED. : i T0
COLORS ARE SOUND AND VIDEO EVENTS ARE EXECUTED, APPROPRIATE
NV Pl GOTO EVENT IS EXECUTED, IF DEFINED. PROPRIA
A A
MOUSE MOVED OFF OBJECT(S) MOUSE UP
255 259

L]

OBJECT'S NORMAL STATE IS DRAWN.

TEXT BUTTON AND/OR IMAGE POPUP OBJECTS ARE
ERASED, IF NOT FROZEN BY A CLICK DEFINED EVENT.

SOUND AND VIDEO EVENTS MAY BE TERMINATED, IF
DEFINED THAT WAY.

OBJECT'S NORMAL OR MOUSE OVER STATE IS
DRAWN, DEPENDING UPON MOUSE COORDINATES.

SOUND AND VIDEO EVENTS MAY BE TERMINATED, IF
DEFINED THAT WAY.

L]

261

Fig. 36

RESPOND TO USER INTERACTIONS
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BROWSER BASED WEB SITE GENERATION
TOOL AND RUN TIME ENGINE

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application is a continuation of U.S. patent applica-
tion Ser. No. 09/454,061, filed Dec. 2, 1999 now U.S. Pat. No.
6,546,397.

FIELD OF THE INVENTION

The present application is directed to computing systems,
and more particularly to methods and apparatus for building
a web site using a browser-based build engine.

BACKGROUND

Conventional web site construction tools operate on tradi-
tional operating system platforms and generate as output
HTML (hyper text mark-up language) and Script Code (e.g.,
JavaScript). A browser draws a web page associated with the
web site by interpreting the HTML and JavaScript Code.
However, conventional mark-up and scripting languages
include numerous inherent limitations. Conventional mark-
up and scripting languages have not been designed for serious
multimedia applications. They have almost no file handling
ability and very little computational power. In addition, they
are remarkably slow and inefficient.

As such itis virtually impossible to write a web publishing
application in HTML and JavaScript. All conventional imple-
mentations must, and do, utilize a full-featured programming
language, such as C++ or Visual Basic. Since the current
popular browsers do not support these languages, by neces-
sity, conventional web publishing applications run on plat-
forms other than the World Wide Web (WWW) and its brows-
ers. Therefore, at best, a conventional web publishing
application can offer only a crude preview capability of what
a real web page will look like.

Although C++ and Visual Basic are very capable lan-
guages, the conventional web publishing applications written
in these languages are still necessarily limited by the limita-
tions inherent in their form of output, which as described
above is typically HTML and scripting code. As such, a
conventional web publishing application written in one of
these languages suffers from the severe performance prob-
lems inherent in these languages.

For example, HTML and JavaScript are incapable of refor-
matting text and scaling buttons or images dynamically. In
addition, most conventional web publishing applications
design a web page layout to fit into a 640 pixel wide screen.
This means that the ability for higher resolution screens to
display more data horizontally is lost. Since capability is
wasted on the horizontal plane, unnecessary vertical scrolling
may be required. Further, on higher output resolution devices
(screens), unsightly extra white space or background may be
prevalent.

SUMMARY

In one aspect the invention includes a Browser Based build
engine that is written entirely in a web based full featured
programming language (e.g., JAVA). A Browser Based Inter-
face (the Interface”) between the web designer and the build
engine is included. The browser-based interface can be writ-
ten in the World Wide Web’s (WWW) Hypertext Markup
Language (HTML) and its Extensions (Dynamic HTML,
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2

JavaScript and Cascading Style Sheets). The Interface
includes a unique set of communication techniques. One
technique allows for effective two-way communications
between a JAVA engine and JavaScript. Another technique
allows for communications between a JAVA applet object
inside a JavaScript window, with the JAVA engine, which
permits the implementation of advanced intelligent interface
objects, such as a “slider” or a “dial”.

In one aspect the invention includes a screen resolution
sensing mechanism that causes a build engine (i.e. build
tools) to adopt its interface to the web designer’s screen
resolution.

In one aspect, the invention includes a multi-dimensional
array structured database, that, in addition to storing the
numeric and string data found in conventional databases, also
stores multi-dimensional arrays of various multimedia
objects. They include colors, fonts, images, audio clips, video
clips, text areas, URLs and thread objects. The invention
includes a run time generation procedure that creates a com-
pressed web site specific customized run time engine pro-
gram file, with its associated database and a build engine
generated HTML shell file.

The invention can include web page scaling technology, so
that when the web site/web page is accessed on the WWW, the
web pages and all the objects within them can be scaled to the
user’s screen resolution and to the then current browser win-
dow size.

In one aspect, the invention includes a proprietary multi-
level program animation model (threads) that responds to
multiple user interactions and time sensitive operations
simultaneously.

In one aspect, the invention includes a mechanism for the
dynamic resizing of the build engine’s web page size during
various editing operations.

In one aspect, the invention includes techniques for creat-
ing browser based interface objects that visually and behav-
iorally are identical to those of the MS Window’s standard.

Aspects of the invention can include one or more of the
following features. A browser based build engine is provided
that includes a browser based interface. The entire web site
build process is WYSIWYG (what you see is what you get),
with the web designer working directly on and with the final
web page. The data produced by the build engine is processed
and ultimately placed into a multi-dimensional array struc-
tured database, and stored in an external file. A run time
generation procedure creates a compressed program custom-
ized run time engine file, with an associated database and a
build engine generated HTML Shell File.

When the web site/web page is accessed on the WWW,
web page scaling technology can be accessed to generate web
pages that are scaled to the user’s screen resolution. A tech-
nique is provided so that an applet’s size (height and width)
can be set in real time under the control of either the interface
or the build engine. At the same time a multi-level program
animation model (threads) is activated for user interactions
and time sensitive operations.

The browser based interface technologies create a set of
interface objects with a look and feel that is identical to that of
MS Windows, yet includes technologies that equal or occa-
sionally surpass those of high end word processors, desk top
publishers, and image processing software programs, particu-
larly in the areas of interaction, animation, and timeline tech-
nologies. The run time engine includes multimedia capabili-
ties often rivaling the digital processing capabilities seen on
television and in the movies.

Because of the implementation of a variety of performance
and file reduction techniques, the entire run time environment

Express Mobile, Inc., Exhibit 2012
Page 2012 - 231
IPR2022-00572, Wix.com, Ltd. et al. v. Express Mobile, Inc.



US 7,594,168 B2

3

can range from as low as 12K, and no larger than SOK. This
depends upon the features selected by the web designer.
Although the compressed image, audio, and/or video files
must also be downloaded, with a reasonable web site design,
web pages should load quickly. The initial run time environ-
ment is no larger than 25K, thus the initial web page should
generally load in less than 2 seconds, and subsequent web
pages in less than 1 second with a 56K modem, even with
numerous image files.

4

FIG. 9 is a flow chart, with its attendant screenshot shown
in FIG. 37, that shows a detailed view of the build time polling
methods used to facilitate communication from the JAVA
build engine to the interface.

FIG. 10 is a flow chart that shows a detailed view of the
build time techniques for analyzing user input for error check-
ing and data integrity.

FIG. 11 is a flow chart, with its attendant screenshot shown
in FIGS. 38-41, that shows a detailed view of the build time

The present invention provides a real time, dynamic link- 10 methods for direct text entry at an arbitrary cursor position
age between JAVA and HTML including two-way communi- and text editor implementation methods.
cations, in real time, between JAVA and JavaScript. FIG. 12 is a flow chart, with its attendant screenshot shown

in FIGS. 49-56, that shows a detailed view of the build time
BRIEF DESCRIPTION OF THE DRAWINGS techniques for reading external image files, creating them on
15 aweb page, and then manipulating them through either direct

The foregoing aspects and many of the attendant advan- mouse interaction or through the interface’s panel/windows.
tages of the invention will become more readily appreciated FIG. 13 is a flow chart that shows a detailed view of the
through the following drawings and their associated screen ~ build time implementation of text, button and image styles in
shots, referred to throughout the detailed description, accordance with one implementation of the present invention.
wherein: 20 FIG. 14 is a flow chart that shows a detailed view of the

FIG. 1 is a flow chart depicting a prior art conceptual video e}nd audio processi.ng in.accordance with one imple-
overview of how a user and a web browser interface. mentation qfthe present invention. . .

FIG. 2 is flow chart depicting a conceptual overview of how f FIG't 1b51 s fa flow Cl(lia(? that;h O:VS a detal.led Vlg\:] thnthﬁ
a user interfaces with a web browser when implementing the Tame, tabie, 1orms, anc draw objects processiig and lechiio
present invention to construct a web site. 25 ioligvye 1113 0arfcordance with one implementation of the present

FIG. 3a is? schematic diagram shgwing the main compo- FIG. 16 is a flow chart that shows a detailed view of the
nents of a bmlfi tool 1n accor dance with one implementation build time methods for supporting various user interactions at
of the present invention. run time.

FIG. 3b1s aprocess flow diagram showing a build process 30 FIG. 17 is a flow chart, with its attendant screenshots
in accordance with one implementation of the present inven- shown in FIGS. 57-58, that shows a detailed view of the build
tion. time methods for text button and image object animation.

FIG. 4a is schematic diagram showing the main compo- FIG. 18 is a flow chart, with its attendant screenshots
nents of a run generation tool in accordance with one imple- shown in FIGS. 59-60, that shows a detailed view of the build
mentation of the present invention. 35 time methods for text button and image transformations.

FIG.4b1s process flow diagram showing aruntime process FIG. 19 is a flow chart, with its attendant screenshots
in accordance with one implementation of the present inven- shown in FIGS. 61-62, that shows a detailed view of the build
tion. time methods for text button and image time lines.

FIG. 5 is a flow chart, with its attendant screen shot shown _ FIG. 20 is aflow chart with its attendant screenshot shown
in FIG. 37, that depicts a detailed view of a build time initial- 40 1 FIG. 633 Fhat sh.ows.a detaﬂed View of the build time web
ization procedure in accordance with one implementation of ~ Page transition animations and time lines. )
the present invention. FIQ. 21a is a flow ghart that shows. a deta%led view of ﬁle

FIG. 6 is a flow chart, with its attendant screenshots shown olgizll;atlons petl’formetq inaccordance with one implementation
: _ : : : 1 of the present invention.
15111111: ;gf o d3 is‘::f,igiaétizgﬁisqigst:;ﬁ(tie\éfl\l);qouitshi?ol;uclémﬁ 45 FIG.21b is a flow chart that shows a detailed view of the
nication of data and status between the build engine and the view operations perform.ed mn .accordance with one imple-
interface in accordance with one implementation of the mentation O,f the present invention. . .
present invention. FIG.. 22is a ﬂqw chart that shgws a detailed view of a

FIG. 7a is a flow chart that shows an overview of the build dynamic Wel.) resizing process that is actlve}ted by the “Open”

. . . . . 50 and “Web Site” commands under the “File” menu and the
time techniques for implementation of pop-up windows (usu- “Zoom” command under the “View” menu
ally called “dialog boxes™ in MS Windows), the panel inter- FIG. 23 is a screen shot showine a fil ) lecti inds
. . . g a file selection window

face, and 1nt.erface for color sel.ectl.on. operation in accordance with one implementation of the

FIG.. 7b is a flow chart, with its aFtendgnt screenshqts present invention.
shown in FIGS. 37-38,t.hat shows a(.ietalled view of Fhe build 5 ° FIG. 24 is a flow chart showing a detailed view of an
Ug.le ttec.hniqg.es {Iolr 1mpleglentat10n ofdparéel 1nterfetllcle external database in accordance with one implementation of
objects, including the menu bar, menus and sub-menus, the ; ; : e
tool bars, status fields, interactive fields, and interactive pull ;I;?iggef:élﬁ;?gsggltolgi Iclglf E&? Zﬁlopvlvos;ilg security and optimi
down li.sts, in. accordance with one implementation of the FIG. 25 is a flow chart showing a detailed view of a method
present invention. 60 for creating a customized and optimized run time engine in

FIG. 7c is a flow chart, with its attendant screenshots shown accordance with one implementation of the present invention.
in FIG. 37 and FIG. 63, that shows a detailed view of the build FIG. 26 is a flow chart Showing a detailed view of the
time techniques for implementation of tabbed pop-up win-  methods for creating an HTML shell file in accordance with
dows (also called “dialog boxes” in MS Windows). one implementation of the present invention.

FIG. 8 is a flow chart that shows a detailed view of the build 65  FIG. 27 is a flow chart showing a detailed view of the

time techniques for updating the internal databases and the
setting of feature flags for run time optimization purposes.

methods for creating compressed CAB and JAR files in accor-
dance with one implementation of the present invention.
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FIG. 28 is a flow chart showing a detailed view of the
technology for dynamic web page size creation in accordance
with one implementation of the present invention.

FIG. 29 is a flow chart showing a detailed view of the
methods for reading the multimedia database and generating
the necessary objects in accordance with one implementation
of the present invention.

FIG. 30 is a flow chart showing a detailed view of the
methods for dynamically scaling the web page object(s) to
different screen resolutions and window sizes in accordance
with one implementation of the present invention.

FIG. 31 is a flow chart showing a detailed view of the
methods for executing a multi-level web page and object
thread architecture in accordance with one implementation of
the present invention.

FIG. 32 is a schematic diagram that shows a detailed view
of the web page transition animation architecture in accor-
dance with one implementation of the present invention.

FIG. 33 is a schematic diagram that shows a detailed view
of the parent object time line architecture in accordance with
one implementation of the present invention.

FIG. 34 is a schematic diagram that shows a detailed view
of the child object time line architecture in accordance with
one implementation of the present invention.

FIG. 35 completes the flow chart begun at FIG. 31.

FIG. 36 is a flow chart showing a detailed view of the
methods for responding to user interactions in accordance
with one implementation of the present invention.

FIGS. 37-63 are screen shots of the user interface presented
by the build process in accordance with one implementation
of the present invention.

DETAILED DESCRIPTION

Referring to FIG. 1, in a prior art process for creating and
displaying a web site, the user either directly writes HTML
and Script Code providing user input at 1 or operates a related
prior art product at 2, which generates the HTML and Script
Code at 3. A separate file, with its attendant HTML and Script
Code is uploaded for each separate web page in the web site
at 4, which is then interpreted by a browser when accessed at
5.

FIG. 2 shows a process for creating and displaying a web
site in accordance with one aspect of the invention in which,
a user operates a build tool at 6, working directly with one or
more of the final web pages in a full WYSIWYG mode. The
build tool accepts the user input and creates a multi-dimen-
sional embedded multimedia object database at 7. A run time
generation process is then invoked to create the necessary run
time files at 8 (including HTML shell, CAB/JAR files and a
customized runtime engine) which are then loaded to a user’s
web site at 9. The web page(s), when viewed by a web surfer,
are activated by the browser calling the customized run time
engine at 10. The run time engine then begins to read the
database and down load image, audio and video files, while
simultaneously drawing the first web page for viewing or user
interaction at 11.

Build Tool and Process

FIG. 3a shows a build tool 350 at the detailed component
level. The build tool includes a build engine 352, interface
354, screen sensing mechanism 356, multi-dimensional array
structured database 358, interface’s database 360, web page
scaling engine 364, time line engine 366 and installation
Program 368. The operation and use of each of these compo-
nents is described in greater detail below.
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FIG. 34 is a flow of the build process executed by the build
tool to create a web page/web site. Referring to FIGS. 3a and
35, the process begins with an initialization (12) and contin-
ues through to a point where a web site has been defined and
stored in the build engine’s internal database (29).

The build tool 350 includes plural individual tools that are
created and initialized at (12). The processes for creating and
initializing build tools are described in greater detail below in
association with FIG. 5. After the build tools are created and
initialized at 12, the build tool 350 interacts with the user,
receiving user commands (actions), for example, to build a
web site. The build tool 350 processes user responses and
communicates the same and status information to both the
build engine 352 and interface 354 at 13. The processes for
interacting with the user are described in greater detail below
in association with FIG. 6.

In one implementation, the interface includes a panel (and
its objects, including a menu bar, menus and sub-menus, tool
bars, status fields, interactive fields and interactive pull down
lists), pop-up windows (called “dialog boxes” in MS Win-
dows), color and alert message interface technologies, built
with HTML, Dynamic HTML (DHTML), JavaScript, and
Cascading Style Sheets (CSS). Interface 354 responds to the
user input and may display a pop-up window, update the
interface objects, or display alert messages, as shown at 15.
The operation of the interface 354 is described in greater
detail below in association with FIG. 7a, FIG. 75 and F1G. 7c.

As the build engine 352 receives data and status informa-
tion, it updates an internal database (part of multi-dimen-
sional array structured database 358) and sets feature flags at
14. The processes for updating the internal database and
setting flags are described in greater detail below in associa-
tion with FIG. 8. To enable effective two-way communication
between the interface and the build engine, polling technol-
ogy is included as shown at 16. The details of the polling
process are described in greater detail below in association
with FIG. 9.

Whenever user input is received, the build tool 350 ana-
lyzes the input including error checking at 17. In one imple-
mentation, the input is analyzed and then processed by object
type (class). The process for analyzing input to determine
type is described in greater detail below in association with
FIG. 10. In one implementation, the number of different
object processing technology classes are four, and include
direct text entry (18), image processing (19), video or audio
files and links (21) and frames, tables, forms and draw objects
(22). The build tool 350 processes the user input based on
class. The processes invoked for direct text entry are
described in greater detail below in association with FIG. 11.
The processes invoked for image processing is described in
greater detail below in association with FIG. 12. The pro-
cesses invoked by the text button, paragraph, and image style
technologies are described in greater detail below in associa-
tion with FIG. 13. The processes invoked for processing audio
and video files and channels are described in greater detail
below in association with FIG. 14. The processes invoked for
processing frames, tables, forms and draw objects are
described in greater detail below in association with FIG. 15.
When an image, text button or paragraph object is to be
inserted in the web page, the current style that is selected in
the panel defines the initial settings used when creating the
object in the web page. As such, button, image and paragraph
style setting and technology will be invoked at 20 depending
on the user input. The processes invoked by the paragraph
style setting and technology is described in greater detail
below in association with FIG. 13.
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After the input is processed as described above, a check is
made to determine if one or more animation or transformation
(interaction) techniques are to be invoked at 23. The run time
engine provided in accordance with the teachings of the
present invention support various user interactions, including
support for numerous animation and transformation tech-
niques, and both web page and object time lines. Depending
on the user selections, one or more technologies may be
invoked. In the implementation shown, the build tool 350 is
configured to check to determine if the input data is related to
plural technologies including: user interaction technology
(24), animation technology (25), transformation technology
(26), object time line technology (27) and web page transition
animation technology (28). The processes invoked for user
interaction technology are described in greater detail below in
association with FIG. 16. The processes invoked for anima-
tion technologies are described in greater detail below in
association with FIG. 17. The processes invoked for transfor-
mation technologies are described in greater detail below in
association with FIG. 18. The processes invoked for object
timeline technologies are described in greater detail below in
association with FIG. 19. The processes invoked for web page
transition animation technologies are described in greater
detail below in association with FIG. 20.

After the build tool 350 has processed the user input, one or
more file operations can be invoked at 294. In one implemen-
tation, the file operations are “save”, “save as”, “new”,
“close”, “open”, “apply” and “web site”. If “open” or “web
site” are selected, the build tool 350 initiates the dynamic web
page resizing process at 29¢ (See FIG. 22). If “save” or “save
as” are selected, the build tool 350 initiates a run generation
process (See FIG. 4 and FIG. 24). File operations “close”,
“open”, and “new” can also initiate the run generation pro-

cess, based on the state of the build process and user action.

At any time during the processing of user input, one or
more view operations can be invoked at 2956. In one imple-
mentation, the view operations supported are “normal”, “pre-
view”, “play”, and “zoom” (at various zoom percentages). If
any of the “zoom” levels are selected, the build tool initiates
the dynamic web page resizing process at 29¢ (See FIG. 22).
If the “preview” or “play” view operations are selected they

will initiate the run time process (See FIGS. 28 through 36).

FIG. 4a shows a run generation and runtime tool 370 at the
detailed component level. The run generation and runtime
tool 370 includes a run generation procedure 371, web scaling
engine 372, a database 374 and a (web) page size generation
engine 376 and run time engine 377 including a runtime user
interaction engine 378, a runtime timeline engine 380 and a
runtime drawing, animation, audio, and video engine 382. In
one implementation, run time engine 377 includes plural
engines, each of which may in themselves include plural
engines.

FIG. 4b shows the run processes including methods for
creating the run time files, including the external database, the
web site specific customized run time engine, the HTML shell
file, and the compressed CAB/JAR file. The run processes
also include methods for scaling each web page to the web
surfer’s then current screen resolution and web browser win-
dow size. After a web page has been scaled, a run time engine
executes a multi-level thread technology, which presents to
the viewer web pages that can operate under time lines that
may include animated transitions. Associated with the web
page time lines can be object time lines that may define
entrance, main and exit animations, transformations, and syn-
chronized time lines for child objects. Each object can have
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multiple object states, responsive to various user interactions,
which can result in numerous types of visual and audio
responses and actions.

Referring now to FIGS. 4a and 454, a run generation pro-

cess 360 begins by invoking the run generation procedure
377. The run generation procedure 371 begins by creating the
external database (part of database 374) at 30. The external
database may include references to image, video and audio
files, and video and audio channels. The process for creating
the external database is described in greater detail below in
association with FIG. 24. A customized and optimized run
time engine (run time engine 377) is created at 31. The cus-
tomized and optimized run time engine (run time engine 377)
generates the web pages for the web site and is activated from
the user’s server. The process for creating the run time engine
377 is described in greater detail below in association with
FIG. 25. The HTML shell file is created at 32, and then the
CAB and JAR files are created at 33a . The HTML shell file
includes JavaScript Code to activate and interrogate the page
size generation engine 376, and to activate the entire runtime
engine. The CAB and JAR files both include the runtime
engine and database in compressed executable form. The
CAB file(s) will be activated by the HTML shell file if it
senses the browser as being Microsoft Explorer, otherwise it
will activate the JAR file(s). The processes for creating the
HTML shell file and the CAB and JAR files are described in
greater detail below in association with FIG. 26 and FIG. 27,
respectively. The run generation process portion of the run
processes is completed as the HTML shell file and the CAB
and JAR files are uploaded to the user’s web site at 335.

After the upload, the run time process 365 portion begins

with the run time engine 377 invoking a web page size gen-
eration technology (engine) 376 at 34. The web page size
generation technology can be used to determine the screen
resolution and the current browser window size. The process
for invoking and initializing the web page size generation
technology is described in greater detail below in association
with FIG. 28. The external database is read and the necessary
objects generated at 35 from their stored external references.
These objects include image, audio, and video objects. The
processes for generating the necessary objects are described
in greater detail below in association with FIG. 29. A web
page generation and scaling technology (web page scaling
engine 372) is then invoked at 36. The web page scaling
engine 372 can be used to reformat and scale objects that had
been placed in a web page during the build process. The
processes employed by the web page generation and scaling
technology are described in greater detail below in associa-
tion with FIG. 30. The run time engine then, as necessary,
executes a multilevel web page and object thread technology
at 37 while the runtime user interaction portion 378 of run
time engine 371 responds to user interactions at 38. The
processes invoked by the multilevel web page and object
thread technology are described in greater detail below in
association with FIGS. 31-35. The processes invoked by the
run time engine to respond to user interactions are described
in greater detail below in association with FIG. 36.

Detailed build processes

Referring now to FIGS. 3a and 5 through FIG. 22 the build

tool 350 and its associated build process are described. Refer-
ring first to FIGS. 3a and 5, initialization methods are shown.
At 39 the build tools are created as part of the execution of the
installation program 368. They can include:

1: Initial build tool HTML/JavaScript file (IBTF)
2: An initialization engine (IE).
3: A build engine.
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4: The build engine parent HTML frame file. (PFF).
5: A “Control Panel and Status Line” HTML/JavaScript
File (“panel”) for;
Controlling the JavaScript database.
Calling and initializing all pop-up windows.
Reading all pop-up window values, and updating a Java-
Script database
Calling the build engine and passing all necessary data
and status information.
Polling the build engine for two-way JAVA/JavaScript
communication.
Displaying and updating the status of its interface
objects.
Issuing alert messages.
Processing direct user interactions with the panel’s
interface objects.
6: Numerous HTML/JavaScript files, one for each pop-up
window.
7: JAVA applets, embedded in HTML/JavaScript pop-up
window files.
8: A build engine HTML definition file that is created and
modified dynamically.

d The initialization and build engines can be placed in a JAVA
wrapper so that JavaScript code may receive and process
return values from JAVA methods. The initialization and build
engines are also created in a “Signed” CAB file, and assigned
the necessary security rights, so that the engines can assert the
necessary permissions, if permitted by a given browser’s
security manager, when read or write operations are required.
In one implementation, an installation program is run prior to
the first use of the build tools. After installing all of the files,
the installation program can install the necessary class librar-
ies required by the run generation process in which the cus-
tomized and optimized run time engine is created (See FIG.
25). The installation program can also set the necessary envi-
ronmental variables and installation options.

At 40 the web surfer points a browser at (i.e. calls) an initial
build tool HTML./JavaScript file (IBTF). At 41 the IBTF
identifies the current browser type and version number. Pres-
ently, each browser has different security manager implemen-
tations. In one implementation, the invention supports the
following three categories:

1: With appropriate signing and time stamping, and with
appropriate assertions of permissions, the browser will
permit local read/write operations.

2: With appropriate signing and time stamping, and with
appropriate assertions of permissions, the browser will
permit local read operations, but write is only legal if
sent to a server.

3: Local read/write operations are illegal, but are permitted
on the server.

The IBTF can include a flag that can be set to indicate which
security implementation is supported, so that all subsequent
read/write operations will comply with the current browser’s
security manager.

At 42, the IBTF causes the browser to execute the IE so as
to sense the screen resolution and for adapting the interface to
the user’s screen resolution. In one implementation, after
entering a delay loop and waiting for the IE to report it is fully
loaded and initialized, the IBTF calls two IE methods, which
return the width and height of the current screen and browser
window. The IBTF then checks for the presence and value of
a “mode cookie”, to determine whether this is an initialization
process, a web site open command process, or a dynamic web
page resizing process. [f the mode cookie is set to initialize, or
it doesn’t exist, the IBTF calls the IE to generate the build
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engine’s HTML definition file. At 43 the IE then asserts the
required security permission and at 44 creates a build engine
HTML definition file and writes this file to the local disk (as
appropriate). At 45 the IBTF then turns control over to the
PFF for activating the “panel” and build engine and display-
ing the build engine user interface screen.

The build engine user interface screen includes a “panel”
portion and a build engine portion, each of which are loaded
into their respective frames, after which the web site page(s)
build process can begin. Screen shot FIG. 37 shows a repre-
sentation of the user interface presented by the build tool. The
user interface includes a panel 400 and build frame 500. Panel
400 includes a menu bar 410, menus 420 and sub-menus 430,
tool bars 440, status fields 450, interactive fields 460, inter-
active pull down lists 470 and operational pop-up windows
480. The menu bar 410 can be used for selecting a menu
command that will cause a menu to be drawn. The menu (one
or menus 420) can be used to select a feature command that
could cause an operational pop-up window to be drawn, a
direct user input technique or object manipulation technique
to be activated, or a sub-menu 430 to be drawn. A sub-menu
(one of sub-menu 430) can cause the same type of events as
that ofa menu. The tool bars 440 include various icons that are
shortcuts to feature commands that are also available through
the menu bar and its menus. In addition, the tool bar 440 can
be used to show the current state of a feature. Status fields 450
show the current value of a certain setting. Interactive fields
460 also show the current value of a setting, but can also be
directly changed by the user by typing into the field, with the
result immediately processed by the build engine 352 and
displayed in the build frame 500. Interactive pull-down lists
470 also show the current value of a setting, but, if selected
with a mouse click, will drop down a selection list, which may
have an elevator attached. The user can click on an item in the
selection list, which will become the current setting with the
result immediately processed by the build engine 352 and
displayed in the build frame. Operational pop-up windows
480 can have tabs assigned if the number of choices within the
pop-up window is large. One or more settings can be changed
through a pop-up window, with the results immediately pro-
cessed by the build engine 352 and displayed in the build
frame 500. These interface techniques are described in
greater detail below in the build process.

The build frame 500 is used to present the actual web page
as constructed by a user. The user can directly enter text,
import images, video and audio for display/playback and
create animations and transformations that can be viewed in
the build frame. FIG. 6, with its attendant screen shots FIGS.
38 through 48, shows the user input techniques supported in
one implementation of the invention. In one implementation,
the user inputs supported include: selection from a JAVA
window object (48); selection from a JavaScript window (49)
including selection with dual spin control (50a) or selection
from a JavaScript child window object (505); direct text entry
(51); page resizing (52); direct object manipulation (53); and,
selection from a JavaScript panel (54).

In the implementation shown, of the six user input tech-
niques sensed at 13, the code for supporting selections from a
JavaScript pop-up window at 49 and selections from the
“panel” at 54 were implemented entirely in HTML/JavaS-
cript Code, while support for direct text entry at 51 and direct
web page object manipulation at 53 were implemented
entirely in JAVA (or any other browser-based full featured
programming language). In one implementation, code for
supporting selections from a JAVA Window object at 48 and
dynamic web page resizing at 52 are implemented using both
HTML./JavaScript and JAVA. Those of ordinary skill will
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recognize that, JAVA could have been used more extensively
to implement the methods described at 48, 49 and 54. How-
ever, in order to achieve the most intuitive and MS Windows
like interface, and because effective two-way communication
between JavaScript and JAVA had been achieved (See FIG.
9), the languages proposed appear to best support the particu-
lar user input technique.

For example, FIG. 23 shows an actual file selection win-
dow 2300, implemented by the invention. This type of file
selection window is available in JavaScript/HTML, but not
supported by JAVA for applets. File selection window 2300
greatly enhances the interface for the user, as the image,
sound clip, or video clip names need not be memorized. File
selection window 2300 further eliminates possible operator
error when typing in a pathname or filename. The present
invention utilized the strengths of JavaScript/ HTML with the
power of JAVA to create a unique browser based interface
solution. In one implementation, the HTML form element
“INPUT type=file” was embedded in a JavaScript pop-up
window to create the file selection window. The file selection
window returns a string value of the image (or other file type)
pathname to the pop-up window. The pop-up window’s Java-
Script then could be used to call a JavaScript function in the
panel (panel 400) which:

1: Reads the pathname value in the pop-up window.

2: Creates a string version of a valid URL by adding the

correct URL protocol to the string.

3: Updates the panel’s database (interface’s database 360).

4: Calls a JAVA method in the build engine, which casts the

string value of the URL into a URL object, creates an
image object which is then drawn on the screen, and
updates its internal database.

User inputs that are a selection from a JAVA window object
(48) permit the implementation of a vast array of intelligent
user input interface objects, from sliders to dials, which are
extremely intuitive and significantly enhance the user’s ergo-
nomic experience. In one implementation, user input inter-
face objects are supported as follows. When a selection from
a JAVA window is detected, a pop-up window (applet) is
presented (associated with the feature being manipulated,
e.g., color, volume) and an engine method is called to begin
two-way communication (for passing as arguments any nec-
essary status information). The engine begins polling a JAVA
abstract object waiting for a static variable’s value to change.
The pop-up applet processes the value as defined by a user
interaction event, and updates the static variable in that same
JAVA abstract object with the new value. Upon detecting a
change in the polled static variable, the engine calls the nec-
essary methods to process that new value. These methods
include can include a brightness filter that is applied to the
image bitmap utilizing techniques very similar to that of that
employed by the “fade in” and “fade out” animations,
described in association with FIG. 33

User inputs for a selection from a JavaScript pop-up win-
dow (49) can be made in a manner identical to that of making
a selection from a dialog box under MS Windows, including
the use of tabbed JavaScript pop-up windows. In one imple-
mentation when a selection from a JavaScript pop-up window
is detected, the panel’s (panel 400) JavaScript opens a pop-up
window. The pop-up window’s initial values are set from a
JavaScript database defined in the panel or by the panel call-
ing the engine for the current values and then setting the initial
values. In a tabbed JavaScript window, clicking on a tab will
call the pop-up window’s JavaScript in order to change the
state and appearance of the tabbed JavaScript window in the
expected way. The pop-up window’s JavaScript calls the pan-
el’s JavaScript when a completion event occurs. The panel’s
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JavaScript reads or the pop-up window’s JavaScript writes
the pop-up window’s field values, causing the panel’s data-
base to be updated, and the panel then calls the appropriate
build engine 352 method, passing as arguments the necessary
data and status conditions. Initializing the pop-up window’s
values and updating the panel’s database upon completion
can alternatively be implemented by JavaScript functions
executed within the pop-up window’s HTML file.

In addition, there are interface extensions that can extend
beyond the usual MS Windows implementations. One is sup-
port for a selection from a dual spin control at 50A. Screen
shots FIGS. 42-45 show a visualization of an implementation
of this interface technique. Screen shot FIG. 42 shows the
mouse placed over an upper spin control. Screen shot FIG. 43
shows the result after the user clicked once on the upper spin
control. Notice that the value has been incremented by 1, and
the text button object is now at a larger point size. Screen shot
FIG. 44 shows a combo box list selected by the mouse with
the user about to select a significantly larger point size. Screen
shot FIG. 45 shows the result of that selection, including the
effect on the text button object.

In one implementation, dual spin controls are supported as
follows. Each spin control has three visual states, so that when
the user places the mouse over the control it appears to light
up, and when the mouse button is depressed (pressed down),
the spin control is modified to give the appearance of being
pressed. JavaScript methods are called in the panel (panel
400) to:

1: process each mouse click event over either spin control,

2: range check as necessary,

3: update the value in the HTML frame object residing in
the pop-up window,

4: update the JavaScript (panel 400) database,

5: call the build engine 352, if necessary, passing the nec-
essary value and status.

If the mouse is clicked on a combo box, the selection window
opens in the usual way. If a mouse click in that window is
detected, another JavaScript method in the panel 400 is called
to update the JavaScript database, and call the build engine
352, if necessary, passing the necessary value and status as
function call arguments.

Another interface extension is selection from a JavaScript
child window at 50B. This technique helps simplify the num-
ber of choices given to the user in a complex pop-up window
operation. A selection from a JavaScript child window can be
supported as follows. The panel’s (panel 400) JavaScript
opens the pop-up window. The pop-up window and its child
pop-up windows’ initial values are set from the JavaScript
database defined in the panel 400. The pop-up window’s
JavaScript opens the child pop-up window and sets its initial
values. The child pop-up window’s JavaScript calls the pop-
up window’s JavaScript when a completion event occurs. The
pop-up window’s JavaScript reads the child pop-up win-
dow’s values, sets those values to its own internally defined
variables, and calls the panel’s JavaScript. The panel’s Java-
Script reads the pop-up window’s values (which include the
settings for its own fields as well as those of its child win-
dows), updates its database, and calls the appropriate build
engine 352 method, passing as arguments the necessary data
and status conditions. Screen shots FIGS. 46-47 show a visu-
alization of an implementation of a JavaScript child window.
Screen shot FIG. 46 show a change text button style pop-up
window. Screen shot FIG. 47 shows the result after the user
selected the “Define the Mouse Down Text Button Style”
child pop-up window.
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Direct text entry is supported at any arbitrary cursor loca-
tion. In one implementation, “text areas” are utilized in an
unconventional way, in order to support full text entry, text
editing, text button and paragraph styles, and reformat. Direct
text entry can be defined at any arbitrary cursor location, and
then text can be dragged to any other arbitrary location.

Text areas are objects that are utilized by JAVA primarily as
an interface object for the implementation of a form and are
generally “added” to the screen at the initialization time of a
JAVA applet. Text areas are decidedly not WYSIWYG. The
present invention creates text areas dynamically. Screen shots
FIG. 38 through FIG. 41 show a visualization for an imple-
mentation of this technique. Screen shot FIG. 38 shows the
user selecting a text object from the create text icon object
from a tool bar of the panel (panel 400). When the text icon
object is selected, the cursor shape is changed to indicate the
selection while the text icon object is in the select state.
Screen Shot FIG. 39 shows that the cursor has changed shape
and that the user has placed the cursor at an arbitrary location
on the web page. Screen shot FIG. 40 shows the result after
the user has clicked the mouse. A text insertion point and a
selection rectangle are drawn at the arbitrary web page loca-
tion. Screen shot FIG. 41 shows the result after the user has
pressed the letter “W” on the keyboard. As can be seen in
screen shot FIG. 41, a draw method associated with the build
process immediately hides the text area. However, text editor
methods associated with the build process continue to utilize
the text area as a hidden, dynamically resizing frame, whose
size is subject to text button or paragraph style settings, by the
amount of text, by the text’s orientation (vertical or horizon-
tal) and by the text’s font style(s) and font size(s). As the build
engine 352 detects a relevant mouse event or keyboard event,
the build engine 352 updates the necessary variables that are
defined as return values in specified build engine methods.
Polling technology (see FIG. 9) retrieves the relevant values
and calls the necessary JavaScript method for processing. In
one implementation, these same techniques (text area tech-
niques) are used in the scaling technology (See FIG. 30).
Since the direct text entry and editing processes bypass com-
pletely the interface and the JavaScript code, the polling
technology (See FIG. 9) is used to pass the text string values
back to the JavaScript database, in order for the interface’s
pop-up windows to be correctly initialized for subsequent text
operations.

Direct text processing at 51 begins with the build engine
352 detecting a “Mouse Drag” or a “Mouse Double Click”
event. In one implementation of the present invention, if a
mouse drag event is detected, the entire initial anchor word
(assuming the “mouse down” event placed the text insertion
point within a word) is selected as well as the entire closing
anchor word. If a double click event occurs over a word, the
entire word is selected. If a double click event is detected over
a special hot zone (for example, just to the left of a paragraph
line), then an integral number of words are selected. Appro-
priate four-dimensional variables are set, and a draw system is
called. The draw system paints the selected line segment in
the marked text background and text color. The build engine
352 then sets areturn flag to be read by the polling technology
(FIG. 9). A panel JavaScript poller (FIG. 9) detects this flag
and redraws the panel’s “Text” menu object showing the
choices available when text is selected. In one implementa-
tion, the “Text” menu includes choices of “Text Style”, “Hot
Link”, “Preferences”, and “Format”. The states for the tool
bar icon objects of “Bold”, “Italic” and “Underline” are set
appropriately as is the setting for the point size interactive
drop-down list. The panel’s JavaScript then calls an appro-
priate build engine method that resets the flag. If the panel’s
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JavaScript detects the user selecting the “Text Style”, “Hot
Link”, “Preferences” or ‘“Format” choices, it creates the
appropriate pop-up window. Upon detecting a user comple-
tion event, the panel’s JavaScript reads the data settings in the
pop-up window, closes that pop-up window, and sends this
data to an appropriate build engine method for processing
(See FIG. 11).

Dynamic web page resizing at 52 is invoked when the build
engine 352 detects a user initiated web page resize event. This
could be caused by the “Open” or “Web Site” commands
from the “File” menu, or from a “Zoom” command from the
“View” menu. This technology is explained in detail below in
association with FIG. 22.

Direct object manipulation at 53 includes dragging of any
object, resizing of non-text objects, rotation and other image
manipulation functions, as required. The processing for direct
object manipulation begins by analyzing the type of object
selected and the state of the object, as set by the interface
based on a user’s panel selection. The build engine 352 then
changes the mouse cursor’s appearance, and the type of selec-
tion rectangle, including which attachment points, if any,
should be drawn and activated. (See FIG. 10 for the mouse
event processing technology and FIG. 12 for image process-
ing technology). In one implementation, the same direct
object manipulation polling technology is used as described
above with regard to direct text entry.

If a selection of an interactive field, interactive drop-down
list object, or a toll bar icon object from the JavaScript panel
is detected at 54, then the following steps can be invoked,
depending on the selection. The point size of a paragraph, a
marked text range inside a paragraph or text button object can
be changed. The state of an object’s 3D frame can be changed.
In one implementation, three states for an object frame are
supported. The 3D frame can be drawn as a “raised” 3D
object, as a “depressed” 3D object, or as a “raised” 3D object
that turns into a “depressed” 3D object if a mouse down event
is detected over the object to which the 3D frame is assigned.
An object’s style can be changed. The current web page can
be changed. Finally, any other operation that has been defined
by a tool bar icon object in the panel can be invoked. This
includes the “file” menu choices of new, open and save, the
“edit” menu choices of cut, copy and paste, inserting a text,
button or image object onto the web page, applying or remov-
ing the bold, italic, and underline text attributes for a text or
button object, centering or uncentering any web page object,
setting the animation for a button or image object, changing
the zoom level of the web page, or previewing the web site.

As each new user input is received and processed in accor-
dance with the steps shown in FIG. 6, at all times the internal
databases of the JavaScript panel and the build engine 352 are
maintained completely in synchronization. Synchronization
is maintained so that: all status information displayed by the
panel is current and correct; all data and status information
passed to the build engine 352 from the interface are consis-
tent with the build engine’s state at any given time; the values
in all pop-up windows are correctly initialized. In order to
meet these requirements, all of the variables in the JavaScript
panel database are explicitly “typed”, to be compliant with
the strict variable typing methodology generally imposed in
all full featured programming languages such as Java. As
JavaScript does not explicitly type anything, where using
JavaScript herein, all string, Boolean, and integer variables
are typed. Full two-way real time communication support
between the JavaScript/HTML interface and the JAVA build
engine 352 is provided as described below in association with
FIG. 9.
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FIG. 7a shows four tools utilized for an implementation of
the pop-up window and panel interface technology (15 of
FIG. 3). The panel and pop-up windows make extensive use
of JavaScript mouse events, including onMouseDown,
onMouseUp, onMouseOver, onMouseOut, onClick and
onchange methods (56). The pop-up windows make exten-
sive use of the JavaScript onl.oad and onUnl.oad methods. In
one implementation, when a pop-up window is loaded by the
panel, the panel goes into a wait loop, set for 5 times a second
using the JavaScript setTimeout method, interrogating in
each loop whether the pop-up window’s status flag has been
set. Meanwhile the pop-up window, when loaded by the
browser, executes the onl.oad method in order to set a flag in
the panel informing the panel that the pop-up window is now
loaded. Upon detecting the load event completion, the panel
then proceeds to initialize the fields in the pop-up window.
The panel will always close a pop-up window after detecting
its completion event. However, if the user has closed the
pop-up window in a non-standard way, the pop-up window
executes the onUnlLoad JavaScript method, which sets a flag
in the panel notifying it that the pop-up window has been
closed.

The JavaScript code in the panel and in all pop-up windows
make extensive use of JavaScript method onKeyDown for the

10

15

20

16

with the revised values from its own fields and then calls the
appropriate JavaScript function in the panel for further pro-
cessing. Both implementations, and any combinations, assure
that the pop-up windows are correctly initialized, the panel’s
database is correctly updated, and the data is successfully sent
to the build engine 352 for processing.

Extensive use of JavaScript technology is employed to
enhance the user interface and for communication between
the various HTML frames and/or files, within a given HTML
frame or file, between an HTML frame and the JAVA engine,
and as a bridge between two different JAVA applets (57).
Extensive use is made of JavaScript arrays to store the values
ofall page and object attributes, to initialize the correct values
in all pop-up windows, and to pass data and status to the
engine. Various JavaScript techniques are employed to “type”
all variables (JavaScript does not explicitly type anything as
described above) as a prerequisite for passing values to the
build engine 352. Variables that should be typed as strings,
integers and Booleans are typed through the use of “Eval” and
“New” JavaScript functions. The choice of color, found in
most pop-up windows to define one or more color elements,
can be implemented utilizing several innovative JavaScript
techniques. They include:

1: Defining a complex image map through a JavaScript

following operations: 25 function utilizing arrays. Screen shot FIG. 48 shows a
1: When the focus is on the icon representing completion visualization of an image map. A JavaScript computa-
(“OK” is used in many MS Windows applications) caus- tional loop utilizing arrays can be used to define each
ing the enter key to initiate a pop-up window/panel individual rectangle in this color palette with its appro-
completion event. priate RGB value and a function call to the appropriate

2: When the focus is on the icon representing cancellation 30 JavaScript method.

“cancel” is used in many MS Windows applications) 2: Limiting the color choices from the image map to only
causing the Esc key to initiate a pop-up window/panel those colors that are designated as safe colors. Safe
cancellation event. Colors are the subset of all colors that are browser inde-

3: When the focus is on any pop-up window or panel object, pendent, assuring a consistent color look across all
such as a data entry field, a check box, a radio button, a 3° browsers. .
drop-down and scrollable list, a scrollable list, an icon, 3: Supporting a dual color selection technology. The user
ora DHTML tab object (discussed below), the naviga- can jbe presenteq with a color palette and can click on a
tion keys are captured by the onKeyDown method, a particular color in the cplor pale.:tte. Ima}ge map technol-
JavaScript function is called, and the appropriate change ogy can call a JavaScript function, which converts that
is made. 40 choice into a RGB numeric definition. This definition
updates the RGB values shown in screen shot F1G. 48, as
For all pop-up window and panel objects, when the Tab key or well as passing those values, though an appropriate
the combination of the Tab key with the Shift key are detected, function call, to a build engine JAVA method. The build
the onFocus JavaScript method is employed and the focus engine 352 will then draw the actual color immediately
moves to the appropriate pop-up window object. If the pop-up 45 on the web page. Alternatively, the user can select a
window or panel object is a data entry field, drop-down list or value from Red, Green or Blue selection lists, which can
a scrollable list, all cursor key operations are detected and the be implemented using an HTML drop-down list form
insertion point is adjusted accordingly. If the pop-up window object. The value selected is then processed by an appro-
or panel object is a check box, radio button a icon, or a priate JavaScript function call to a build engine method,
DHTML tab object, and a cursor key (up, down, left, right, so which converts the RGB to a JAVA compliant value, and
home and end keys, with or without the Ctrl or Shift keys) is then draws the actual color on the web page.
detected, the onFocus I. avaScript method is employed and the 4: Supporting True Transparency, For appropriate color
focus moves to the appropriate pop-up window object. elements, such as the background for a text button
One methodology for this feature requires that all keyboard object, the user can choose, either from the color palette
events be monitored, at all times. When the scan code for the 55 by clicking on a “transparency” rectangle, as described
enter key is detected, the appropriate JavaScript function is above, or by selecting ““TR” from a Red, Green or Blue
called to close a pop-up window and to call the appropriate selection list. This choice is then processed by an appro-
JavaScript function for processing of the relevant data (up- priate JavaScript function call to a build engine method,
dated in the window) and communicating, as necessary, with that in turn sets a particular flag for the draw system (of
the build engine 352. In another implementation, rather than 60 the Build Tool) to not draw a background color for that

the panel going into a wait loop awaiting notification from the
pop-up window for data initialization purposes, the pop-up
window, when loaded, executes the onl.oad JavaScript
method, and reads the required data values directly from the
panel’s database, utilizing the JavaScript “opener.fieldname-
value” technique. Similarly, the pop-up window, when
detecting its completion event, updates the panel’s database

65

object.

Innovative techniques are used to enable JavaScript to
dynamically create HTML code based on real time condi-
tions. Cookies can be used for data communication between
HTML frames and HTML files, some of which were created
in real time. Many unique combinations of HTML elements,
including frames, forms, and tables, enhanced by JavaScript
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code, are utilized to create a extensions beyond that of the MS
Windows interface (58). For example, a dual combo box/spin
control for both small and large numeric incremental jumps
can be implemented by a combination of form and table
elements, mouse events, and JavaScript methods.

Extensive use of Cascading Style Sheets (CSS) was
employed to create a consistent look for all pop-up windows,
and for precision placement of various HTML elements (59).

FIG. 7b shows a detailed view of the build time techniques
for implementation of panel interface objects, including the
menu bar, menus and sub-menus, the tool bars, status fields,
interactive fields, and interactive pull down lists, in accor-
dance with one implementation of the present invention (15
of FIG. 3). These techniques create panel interface objects
that have the same look and feel of those which are imple-
mented under the various MicroSoft Windows Operating
Systems. In one implementation of the present invention, the
status fields, interactive fields, and interactive drop-down lists
are defined as HTML form objects (text boxes and lists)
embedded within DHTML objects. The menu bar, menus and
sub-menus, and the tool bars can be defined as pure DHTML
objects. However, Cascading Style Sheets can be used for all
panel interface objects; although more extensively with
DHTML objects as will be described below. In an alternative
implementation of the present invention, the status fields and
interactive drop-down lists are defined as pure DHTML
objects.

In one implementation of the present invention the menu
bar at 270 is defined as sets of DHTML objects, each set
corresponding to a menu command. Each set consists of four
DHTML objects with absolute screen positioning, one defin-
ing the DHTML object in the Mouse Over state at 278, the
second for the Mouse Down state at 279, the third for the
Active state, and the fourth for the Inactive state. Each state
has a different CSS style assigned, which defines the visual
appearance of that state. When the build tool is initialized at
FIG. 5, the appropriate menu commands are initialized as
active or inactive at 277. If the menu command is defined to be
inactive, that DHTML inactive object is assigned by a Java-
Script function to the “visible” style attribute, while the other
three DHTML objects are assigned the “hidden” style
attribute. Screen shot FIG. 38 shows a visualization of the
“Interactions” menu command in the inactive state. In the
inactive state all user interactions are ignored. If the menu
command is defined to be active, that DHTML active object is
assigned by a JavaScript function to the “visible” style
attribute, while the other three DHTML objects are assigned
the “hidden” style attribute. While in the active state, the
JavaScript functions for “onMouseDown”, “onMouseUp”,
“onMouseOver” and “onMouseOut” are implemented. If a
Mouse Down user interaction event is detected over an active
menu DHTML object at 279, a menu command specific Java-
Script function is called. This function sets the DHTML
object for the Mouse Down state to the “visible” style
attribute, calls a generalized JavaScript function to reset the
visibility states all the other appropriate DHTML objects, set
certain status variables, and set the DHTML object which
defines the menu associated with that menu command to the
“visible” style attribute. Screen shot FIG. 37 shows a visual-
ization of the “Image” menu command after having received
a mouse down event, with its associated menu 420 having
been set to the “visible” style attribute. If a mouse up user
interaction event is detected over an active menu DHTML
object at 281, a generalized JavaScript function is called in
which the DHTML object defining the mouse over state is
passed as a function call argument. This function sets the
DHTML object defining the mouse over state to the “hidden”
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style attribute thus resulting in the appearance as shown for
the image menu command in screen shot FIG. 37, even when
the mouse has been moved off the menu object. If a mouse
over user interaction event is detected over an active menu
DHTML object at 278, a generalized JavaScript function is
called in which three DHTML objects are passed as function
call arguments as well as a menu command name. These
DHTML objects are the ones defining the mouse over state,
the mouse down state, and the associated menu. This JavaS-
cript function first tests to see if a menu has been activated by
a previous mouse down event and is still visible. If so, a
generalized “reset visiblity states” function is called, then
both the mouse down and associated menu objects are set to
visible. Finally the same menu specific function is called as
with the mouse down event. If no menu is visible, then the
object associated with mouse over state is set to visible. If a
mouse off user interaction event is detected over an active
menu DHTML object at 281, a generalized JavaScript func-
tion is called in which the mouse over DHTML object and the
menu command name are sent as arguments. Logic tests are
made to determine which menu command object has been
left, as well as whether any menus are currently visible.
Depending upon the results, the mouse over DHTML object
may be set to hidden.

In one implementation of the present invention the menus
and sub-menus at 271 are defined as a set of DHTML objects,
one for each menu choice, nested inside an DHTML object
that defines the entire menu. Each menu object is given abso-
lute positioning, while the menu items are given absolute
positioning relative the menu objects origin. Both the entire
menu and each choice are assigned CSS styles to define their
visual appearances. For each menu choice the JavaScript
functions for “onClick”, “onMouseOver” and “onMouse-
Out” are implemented. If a mouse click event is detected at
280 and no sub-menu is defined, a feature specific JavaScript
function is called. First the menu bar and the menus are set to
their appropriate visibility states. Then setting their visibility
attribute style to “visible” activates the appropriate tool bar
icon DHTML objects. Finally the feature specific JavaScript
code is executed as discussed herewithin, which may cause a
pop-up window to be displayed, the Panel’s database to be
updated, and/or the build engine 352 to be called. If a mouse
over event is detected at 278 and no sub-menu is defined, a
generalized JavaScript function is called in which the menu
choice object is passed as an argument. This function first
calls a generalized JavaScript function to close any pop-up
windows, then set a status variable and finally executes
DHTML commands to set the correct text and background
colors for the object. If a mouse off event is detected at 282
and no sub-menu is defined for a menu choice either imme-
diately above or below, a generalized JavaScript function is
called in which the menu choice object is passed as an argu-
ment. A status variable is set and DHTML commands are
executed to set the correct text and background colors for the
object. If a sub-menu is defined for a menu choice object, then
the same sub-menu specific JavaScript function are called for
both mouse click or mouse over events. This function per-
forms the same steps as that of the generalized function that
was called for a mouse over event, as well as setting the
sub-menu object and its menu choice objects to the visible
state. Screen shot FIG. 37 shows a visualization of the menu
bar’s “Image” command having been activated, the drawing
of its associated menu 420, the selection of the “Enhance”
menu choice, and the drawing of the “Enhance” sub-menu
430. In the event that the cursor is moved to an adjacent menu
choice under the “Image” menu, such as “Animation.” or
“Rotate”, then a specific JavaScript function is called which,
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in addition to the functions executed by the generalized Java- 2: The animation state of the selected button or image
Script mouse over function, also hides the “Enhance” sub- object.
menu. 3: The zoom level for the current web page.

In one implementation of the present invention, the tool 4: The point size for the selected text or button object.
bars at 272 are defined as a DHTML objects, and a set of > 5: The horizontal position, in pixels, of the mouse cursor.
DHTML objects are defined for a tool icon. The tool is given 6: The vertical position, in Pixels, of the mouse cursor.
absolute positioning and is assigned a CSS style in order to 7: The type of web page object (text, button, image, table,

define is visual appearance. Each tool icon is assigned a set of
three DHTML objects all with absolute screen positioning.

form object, draw object, etc.,) if selected. The type of
object that the mouse is over, if no object is selected.

The first DHTML object defines the mouse over state at 278, s The width, in pixels, of web page object (text, button,
the second for the mouse down state at 279, and the third for image, table, form object, draw object, etc.,) if selected.
the active state. Each state has a different CSS style assigned, The width of the object that the mouse is over, if no
which defines the visual appearance of that state. For each object is selected. )
tool icon active state object the JavaScript functions for . 9: The height, in pixels, of web page object (text, button,
“onClick”, “onMouseDown”, “onMouseUp”, “onMou- image, .table, form obJ.ect, draw object, ete. ) if sele.cted.
seOver” and “onMouseOut” are implemented. GIF images The height of the object that the mouse is over, if no
are defined for the tool bar DHTML objects, and may be object is selected.
always visible. The inactive “grayed out” representations for Scrgen ShOt. FIG. 38 ShQWS a Visua.lizatio.n of the status
each toll icon can be drawn on this image. When the build tool | fields in one implementation of the invention 450. In an
is initialized at FIG. 5, the appropriate tool icon objects are ~ alternate implementation using DHTML objects, the status
defined as active or inactive at 277. The inactive state foran ~ fields will appear two-dimensional rather than the three-di-
tooliconis represented when all three of its associated objects mensional look currently shown.
are assigned the visibility style of “hidden”. Screen shot FIG. There is one interactive field defined in one implementa-
38 shows a visualization for several inactive tool icons includ- 5 tion of the present invention. Screen shot FIG. 37 at 460
ing the icon commands for bold, italic, underline, left and shows a visualization of the page number interactive field. In
centered. All user interaction events are ignored in the inac- addition to the current web page being displayed, either as a
tive state. If the toolicon, based on the state of the build engine ~ number in one implementation or as a user defined name in an
and based on the polling technology described below, is set to alternative implementation, the user can place the cursor into
an active state, then the tool icon’s active state objectis setto . this field and enter the desired page to go to. A click at 280 or
the visibility style of “visible”. If a mouse click event is then Enter Key event will execute this function.
detected at 280, a feature specific JavaScript function is called In one implementation of the present invention, the inter-
in a manner identical to that for a mouse click event over a active drop-down lists at 275 are defined as HTML form lists.
menu choice object as described above. If mouse down or In an alternative implementation, status fields are defined as
mouse up events are detected at 279 or 281, then respective ., DHTML objects. For both of these panel interface object
generalized JavaScript functions are called, in which the types, under certain conditions, the panel draws status infor-
DHTML object defining the mouse down state is passed as a mation into these panel interface objects. The interactive
function call argument. If a mouse down event was detected, drop-down lists behave in a manner very similar to that of
then the generalized function sets the tool icon’s mouse down interactive fields, except that when selected, a selection list
object to the “visible” state. Ifa mouse up event was detected, ,~ drops down for selection. Depending upon the number of
then the generalized function sets the tool icon’s mouse down entries in the list, an elevator object may be drawn. The
object to the “hidden” state. If mouse over or mouse out operations of selecting the interactive pull down list, the
events are detected at 278 or 282, then respective generalized selecting of a list item, or the operation of the elevator is
JavaScript functions are called, in which the DHTML object identical to that of comparable MS Windows objects. In one
defining the mouse over state is passed as a function call 5 implementation of the present invention the interactive pull
argument. If a mouse over event was detected, then the gen- down list are:
eralized function sets the tool icon’s mouse over object to the 1: Zoom. This interface object has dual spin controls as
“visible” state. If a mouse off event was detected, then the described above and is a]ways selectable except when in
generalized function sets the tool icon’s mouse over object to a preview mode. It shows the current zoom level.
the “hidden” state. Screen shot FIG. 37 shows a visualization ., 2: Button Style. This interface object is always selectable
of the button tool icon with both its associated the mouse except when in preview. It shows the button style of the
down and active objects set to “visible”. Screen shot FIG. 38 currently selected button, if any. Changing the button
shows a visualization of the text tool icon with both its asso- style will change the style of the currently selected but-
ciated the mouse over and active objects set to “visible”. ton, and/or define the style of the next button to be
In one implementation of the present invention, the status 55 created.
fields at 273 and the interactive fields at 274 are defined as 3: Point Size. This interface object has dual spin controls as
HTML text boxes. In an alternative implementation status described above and is selectable when a text or button
fields are defined as DHTML objects. For both of these panel objectis selected. It shows the point size of the currently
interface object types, under certain conditions, the panel selected text or button object, if any. Changing the point
draws status information into these panel interface objects. ¢, size will change the point size of the currently selected
This information can result from user input as discussed in text or button object.
FIG. 6, or through the polling and two-way communication 4: Paragraph Style. This interface object is always select-
technology between the interface and the build engine 352 as able except when in preview. It shows the paragraph
discussed below. In one implementation of the present inven- style of the currently selected paragraph, if any. Chang-
tion the status fields are: 65 ing the paragraph style will change the style of the cur-

1: The color of the selected web page object, in which the
red, green and blue settings are shown.

rently selected paragraph, and/or define the style of the
next paragraph to be created.
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5: Frame State: The state of the 3D frame (none, raised,
pressed or live) of the currently selected text, button, or
image object.

6: Image Style. This interface object is always selectable
except when in preview. It shows the image style of the
currently selected image, if any. Changing the image
style will change the style of the currently selected
image, and/or define the style of the next image to be
created.

Screen shot FIG. 37 shows a visualization of interactive
drop-down lists 470. In an alternate implementation using
DHTML objects, the interactive drop-down lists will appear
two-dimensional rather than the three dimensional look cur-
rently shown.

Tool bar icon objects, status fields, interactive fields, and
interactive pull down lists all show feedback of the current
build engine state. The technology utilized by one implemen-
tation of the invention is described below.

FIG. 7c shows a detailed view of the of the build time
techniques for implementation of tabbed pop-up windows
(15 of FIG. 3). These techniques create a pop-up window
interface that visually and behaviorally is identical to that
which is implemented as dialog boxes under the various
MicroSoft Windows Operating Systems. Pop-up windows
can be non-tabbed as described in FIG. 74, or can have from
two to as many as 10 or more tabs, depending upon the
complexity of the choices available to the user for a given
feature. In one implementation of the present invention each
tab at 283 is defined as a DHTML object at 284. The tab is
given absolute positioning and is assigned a CSS style at 286
in order to define is visual appearance. When a click is
detected through the JavaScript “onClick” function, a tab
specific JavaScript function at 285 is called within the pop-up
window’s HTML file. This function sets the display style
attribute for the DHTML objects that define the settings forall
the non-selected tabs to the display style attribute of “none”.
The DHTML objects that define the GIF image of the non-
selected tab file representations are also set to the display style
attribute of “none”. The display style attribute for the
DHTML objects that define the settings of the currently
selected tab and the GIF image that depicts the selected tab
file representation is set to the display style attribute of “ . If
there is to a change of the focus of the selected field within the
now to be visible tab specific choices, the focus attribute for
that object is executed. Screen shot FIG. 37 shows a visual-
ization of a tabbed pop-up window, and screen shot FIG. 63
shows a collage of four views of a tabbed pop-up window
with four tabs. Notice that each state of the tabbed pop-up
window has a different tab file representation, showing the
selected tab as being in the forefront.

The interface technology of the invention, in addition to its
utilization as part of a web-based web site generation tool, can
be used to provide a general purpose interface for all web-
based applications that want a MS Windows compliant inter-
face.

A process for updating the internal database of the build
engine 352 is shown schematically in FIG. 8. The database is
compact and efficient in order to meet the performance
requirements for the run time process. The database handles a
wide selection of data objects, including multi media objects
such as colors, fonts, images, sound clips, URLs, threads, and
video. The database supports a multi level animation, trans-
formation, and time line model (discussed in greater detail
below). The database complies with the differing rules
imposed by the various popular browser security managers.

The process begins by determining the type of data to be
updated at 60. Data that defines generic web site settings (See
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FIG. 21a), screen resolution values (See FIG. 21a and FIG.
24), and the web page high watermark setting (See FIG. 24)
can be stored in a header record as boolean and integer vari-
ables and URL and color objects at 62 and 63. Data that
defines web page, paragraph, text button, and image style and
text button, image and paragraph high watermark settings can
be stored in one-dimensional arrays as boolean, integer and
string variables and URL, font, image or thread objects at 61
and 64. The URL, color, font, image and thread objects can
also be created as required at 64.

Data that defines text button, image, paragraph, or other
parent objects and paragraph line high watermark settings can
be stored in two-dimensional arrays (by web page and by
object number) as boolean, integer, string, floating point vari-
ables and URLs at 65 and 66. Again, the URL, color, font,
image, audio clip, video clip, text area and thread objects can
also be created as required at 66. Data that defines a paragraph
line and paragraph line segment high watermarks can be
stored in three-dimensional arrays (by web page, by para-
graph number, and by line number) as Boolean, integer or
string variables at 67 and 68. Again, the URL, color or font
objects can be created as required at 68. Data that defines a
paragraph line segment can be stored into four-dimensional
arrays (by web page, by paragraph number, by line number
and by line number segment) as Boolean, integer or string
variables or URL, color and font objects at 67 and 68.

As a data field is added, changed or deleted, a determina-
tion is made at 69 on whether a value for a given high water-
mark needs to be changed. If so, it is updated. As a specific
method in the build engine is called, a determination is made
at 70 on whether a feature flag needs to be set. For example,
if a particular JAVA method is called, which requires an
instance of a certain JAVA Class to be executed by the run
time engine, then that JAVA Class is flagged, as well as any
supporting methods, variables and/or object definitions. The
use of these flags is described in greater detail below in
association with FIG. 25 and FIG. 27 to create a compact and
efficient customized run time environment.

In one implementation, the header record, the style record,
the web page record, and the object records, are carefully
defined in a specific order, written in that order, and explicitly
cast by object type when read by the run time engine. Excep-
tion handling can be implemented to recover from any errors.
This helps assure that data integrity is maintained throughout
the build and run time processes.

FIG. 9 details the polling process (16 of FIG. 3). The
polling technology is essential for creating the necessary
two-way real time communication between the JavaScript/
HTML interface and the JAVA build engine. Since there is no
particular difficulty for JavaScript to be able to call and pass
values directly to JAVA methods, the technological challenge
is to find a reasonable technique to enable JAVA to commu-
nicate back to JavaScript. The polling technology is generic,
and workable across all the current browsers. The polling
technology is flexible, as there are no real constraints as to
what data could be communicated from the build engine to
the interface, and this communication can occur at any time.
The polling technology is reasonably efficient, so that the
performance of the build process is not significantly affected.

In one implementation, two different techniques were uti-
lized to implement this capability. The first was to place the
build engine inside a JAVA wrapper. The JAVA wrapper
accepts direct communication from JavaScript function calls,
interrogates a particular JAVA build engine method, and
returns that method’s return value back to the calling JavaS-
cript function. The second technique was more unconven-
tional. A polling loop is defined in the panel’s (panel 400)
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JavaScript that creates a near continuous, at least from a
human perception point of view, dynamic real time link, in
order to monitor events occurring inside the build engine. The
result is a real time retrieval (from an ergonomic perception
point of view) of necessary data and status settings from the
build engine back to the interface.

Upon the loading of the panel HTML file, a JavaScript
function at 71 (the poller) is immediately called which ini-
tiates a polling loop. In one implementation, the polling loop
is set at a poll rate of once every 100 milliseconds or less. The
polling routine, operating through the JAVA wrapper, calls the
build engine in order to read the current horizontal and ver-
tical coordinates of the mouse cursor, and displays them in the
panel’s status fields (FIG. 37 at 450). The polling routine also
polls the build engine in order to detect whether the mouse has
moved over a valid object or, by inference, whether a mouse
single click, or double click event has occurred. The poller is
also constantly requesting the JAVA wrapper to return the
status of an error flag in order to inform the user, if necessary,
of'an unrecoverable error condition, and the reason for it. (See
FIG. 10). The poller then calls a panel JavaScript function
that, in turn, calls the build engine to reset the flag. The poller
constantly requests that the JAVA Wrapper return the status of
whether the mouse cursor is over a valid object, and, if so, that
object’s number, type, height and width. The poller also con-
stantly requests the JAVA wrapper to return the status of
whether an object is selected, and, if so, the type and number
of that selected object, as well as the objects height, width,
and 3D frame state (and the point size of the object’s current
font if the object is a text button or paragraph object). In
addition, if the object is a paragraph, the poller constantly
requests the JAVA wrapper to return a flag if a double click or
drag mouse event has occurred.

At 72 the polling routine detects a mouse event based on
analyzing the return values received.

The poller can infer that the mouse has either moved off or
moved on to a valid object at 73 if the mouse over object state
has changed or the mouse over object number has changed. If
so, the poller updates the relevant interface objects of the
panel as appropriate and displays them as necessary, and,
depending upon whether the object is a text button object, a
paragraph, image object, etc., at 75, begins polling their
unique values.

The poller can infer that a single click mouse event has
occurred at 74 if the selection state has changed, or the
selected object changed. The poller updates the menu bar
(FIG. 37 at 410) as appropriate, making the appropriate menu
commands either active or inactive. The poller also sets the
necessary status variables, and, depending upon whether the
newly selected object is a text button object, a text object,
image object, etc., at 74, begins polling their unique values.
The poller also activates the appropriate menu choice objects
inside the “Edit” menu, the “Text” menu, the “Button” menu,
the “Image” menu, and the “Interactions” menu objects (FIG.
37 at 420 and 430), depending upon whether an web page
object is selected or not, which type of web page object is
selected, or, if the selected web page object is a text object,
whether text is marked through a drag or double click event.
In a similar manner, the poller also sets the values for the
interactive field objects (FIG. 37 at 460) and the interactive
drop-down list objects (FIG. 37 at 470). More specifically,
JavaScript can poll the web page object number. The value of
the web page object number can be used to initialize pop-up
windows with that object’s web page current values, either
from the panel’s database or, if necessary, by interrogating the
build engine’s database.
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The poller can infer that a double click or mouse drag
operation has occurred if the flag indicating a double click or
mouse drag operation is detected at 75. The poller calls a
panel JavaScript function that, in turn, calls the build engine
to reset the flag. The poller then calls a panel JavaScript
function to display the appropriate panel menu choices. For
example, if the double click or mouse drag event occurs
within a text object, then the “Text Style and “Hot Link™ menu
choice objects become active under the panel’s “Text” menu
object.

Depending on the object type (76), the polling technology
performs various functions. If the object is a text object at 77,
the values for the paragraph style, point size, object height
and width, text color, and the 3D frame status are polled and
displayed. The panel’s menu objects and the menu choice
objects within that are active for a text object are set to the
active state, and the non-text menu choice objects are set to
the inactive state, which visually means they are unavailable
and are “grayed out”. In addition, polling can be initiated for
the creation of a hot link. Ifthe object is a text button object at
78, the values for the text button style, point size, object
height, width, text color, animation state, and 3D frame status
are polled and displayed. The menu choice objects inside the
panel’s menu objects that are active for a text button object are
set to the active state, and the non-text button menu choice
objects are set to the inactive state, which visually means they
are unavailable and are “grayed out”. The value of the text
button object string is also polled and saved in the panel’s
database for use when initializing relevant pop-up windows.
If'the object is an image object at 79, the values for the image
style, object height, width, frame color, animation state, and
3D frame status are polled and displayed. Again, the menu
choice objects inside the panel’s menu objects that are active
for a image object are set to the active state and the non-text
button menu choice objects are set to the inactive state. In
addition, the results of any relevant direct object manipulation
are polled and displayed.

FIG. 10 describes a two level error correction technology
(17 of FIG. 3) employed by the build process. Initial error
checking occurs during the interactions between the user and
the interface with the JavaScript error checking code at 80.
Any file name, selected by the user through the file selection
window or typed in a file pathname (See FIG. 6 at 49) is
checked by the panel’s JavaScript to assure that it has the
correct file type suffix (gif, jpg, au, etc.) at 81.

The panel’s JavaScript Code performs range checking at
82 to prevent user error or to prevent the breaking of any
internal limits imposed by the build engine. These can
include: going to a non-existent web page; exceeding any
limit with the dual spin control (i.e. attempting to increment
or decrement a point size outside of the legal range, or trying
to illegally decrement a value to zero or a minus number;
typing in a numeric value that is outside a legal range; and,
implicitly creating an object that exceeds a limit imposed by
the build engine).

The panel’s JavaScript code also checks the file pathname
to make sure it contains a valid address, and makes necessary
additions or conversions, if necessary, at 83. For example, if
the user selected a file from the local disk, the correct URL
protocol is appended to the file name in order to make it a
valid string representation of a URL address. Any illegal
characters for a pathname or a null file pathname entry are
also caught at 83. In addition to file pathname validity check-
ing there are other validity checking functions that can be
employed by the JavaScript at 83. They include the attempt by
the user to enter a non-numeric character into a numeric field,
or leaving an essential fill-in field empty.
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The panel’s JavaScript then passes these values to the build
engine though the arguments of a JAVA method function call
at 84. The build engine can utilize the extensive exception
handling capability of JAVA at 85 (or that of any other full
featured programming language used) to attempt to recover
from any processing error. If recovery is not possible, the
build engine sets an error flag, utilizing the polling technol-
ogy (See FIG. 9 at 71). The poller, upon detecting this flag,
informs the user, for example, through an alert JavaScript
pop-up message, what non-recoverable error has occurred,
from which operation, and what actions, if any, the user
should take. For example, if the user had selected a corrupted
image file, the exception handling technology can inform the
user of this fact so that user corrective action can resolve this
very common problem. In one implementation, error han-
dling and exception recovery support is provided for a mal-
formed URL, an input or output error, a security manager
violation, and a null pointer error.

FIG. 11 shows a process for text entry and text processing
(18 of FIG. 3). The process begins when the panel’s JavaS-
cript detects the user selecting either “Button” or “Text” icon
objects from the panel’s tool bar or from their equvalent menu
choices under the “Button” or “Text” menus, and calls the
appropriate JavaScript function at 86. The JavaScript func-
tion, after performing a range check to assure that no internal
limits of the build engine are being broken, updates its data-
base, and sets the necessary status variables. The panel’s
JavaScript then calls the appropriate build engine method,
passing the necessary arguments, including the current board
number, the internal number to be assigned to the object, the
object type, and the current text button or paragraph style at
87. The build engine then updates its internal database and
sets the necessary status variables. The build engine also
changes the mouse cursor shape to that ofa text entry symbol.
In one implementation, the mouse cursor is shaped like a
crosshair, and can be moved onto the web page (the build
frame 402) at an arbitrary location.

The build engine detects a mouse click event through its
“mouseDown” method at 88. This method reports to the build
engine the exact horizontal and vertical coordinates of the
crosshair mouse cursor at the moment the mouse button is
pressed. The build engine places these values into its internal
database. The polling process is also supported, as discussed
in FIG. 9, by placing the necessary return values in the appro-
priate poll enabled methods.

The build engine creates a dynamically resizable frame
utilizing JAVA’s ““Text Area” object class, whose coordinates
and size coincide with that of the draw system for the object
as defined below. Other full-featured programming lan-
guages, if used by the invention, also possess similar object
types. The text area is immediately overdrawn by the draw
system’s background paint routine. The build engine, utiliz-
ing the font metrics as defined by the selected text button or
paragraph style, and utilizing the crosshair cursor’s coordi-
nates, calls the draw system. The draw system paints the
background and then paints an insertion point and a selection
rectangle, in the appropriate colors, and with the appropriate
height and width, into the appropriate web page location at
89. If the text button or paragraph style has a 3D frame
selected, this intelligent ornamental object would also be
drawn, in the appropriate color, dimensions, and thickness.
Screen shot FIG. 41 shows a visualization of this process. The
text insert point is in black, surrounded by a red selection
rectangle, and surrounded by a blue 3D frame, as defined by
the selected style. The text editor is then initialized by setting
the necessary status variables.
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The build engine waits until a keyboard keystroke is
detected. The scan code is interpreted, and if it is a text entry
key, the text editor’s methods are called at 90. The text editor
processes the key event at 91. The build engine employs
frame (Text Area) processing methods and draw methods to
implement the text entry and text processing functions. As a
keyboard key for a text character is pressed, the build engine
passes this value to the editor’s text entry method, which
updates both the text area’s frame definition, and the draw
system’s database. The width of the text area is dynamically
resized as necessary. If the object was a paragraph, a check is
made on whether a reformat event should occur, based on the
paragraph style’s definition and the width of the current line’s
text string. If so, the appropriate text editor reformat method
is called, which may cause the text area’s vertical dimension
to also be resized. A high watermark variable may also be set,
for optimization purposes. After the final state of the text area
is determined for the text entry keyboard event, the internal
database for the text area, and for the paragraph or text button
object, are updated. The draw system is called, and the results
of the text entry event are drawn on the web page at 94.

In one implementation, the build engine also supports the
usual text processing functions found in MS Windows or
Macintosh based Word Processors or Desktop Publishers at
92 and 93. For example, if the user single clicks the mouse
when over an unselected paragraph or text button object, that
object is selected, a selection rectangle is drawn, the mouse
cursor shape is changed to a crosshair, and the poller reports
the necessary information to the panel’s JavaScript. If a
mouse click occurs over a selected paragraph or text button
object, the editor’s “Set Text Insertion Point” method is
called. Based on the coordinates of the mouse cursor, and
based on a calculation by the build engine as to the nearest
line, and the nearest character on that line, the text insertion
point can be drawn appropriately, and the necessary status
variables are updated. Text entry is then processed as dis-
cussed at 91.

If a double click or mouse drag mouse event is detected
over a paragraph, an appropriate “text string selection”
method is called (See FIG. 6). Based on the coordinates of the
mouse cursor, and based on a calculation by the build engine
as to what text string should be selected, the internal database
in updated, appropriate status variables are set, and the draw
system is called for marking the text string at 94. The polling
technology is activated as discussed in FIG. 9. The build
engine’s reformat methods for paragraphs can utilize a
“Clean Text Stream” model for calculating line breaks and for
updating four-dimensional variables utilized by the draw sys-
tem in order to draw each paragraph, each paragraph line, and
each paragraph line segment in the correct location, with the
correct font type, font style, font size, font effect, and back-
ground and text string color. Font style refers to a font format
such as Normal, Bold, Italic, or Bold Italic. Font effect refers
to style overrides such as Underline, Double Underline, Small
Caps, Cross Out, Superscript, Subscript, etc. The “Clean Text
Stream Model” implemented by the build engine maintains
multi-dimensional array pointers and records for every para-
graph line and line segment external to the text string defined
within the text area. Three-dimensional and four-dimensional
variables are updated after each text entry or text editing and
processing event in order to assure that the pointers into the
paragraph text stream, defined in the text area, are current.
The three-dimensional variables that the build engine has
implemented can include soft and hard line end pointers for
each paragraph line. Their values can be the absolute charac-
ter positions within the text area text string for that line end.
Hard line breaks can be created by the user pressing the enter
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key. Soft line breaks can be created by a reformat method
based on a calculation defined below.

The four-dimensional variables can be absolute pointers
into the text area text string for the beginning and end of every
style override, associated with each paragraph line segment.
These style overrides can include hot links, font type, font
style, font size, numerous font effects, and text and back-
ground colors. For each style override there is an associated
style override record that maintains all the font and color
settings for that paragraph line segment. Also positional and
size data such as start and end pointers into the paragraph text
stream, a left offset relative to the paragraph’s left origin, a top
offset relative to the paragraph’s top origin, and the line
height. The style override record is created when the build
engine detects a mouse drag or mouse double click event
within a selected paragraph. When the mouse button is ini-
tially pressed, the current paragraph line and current word on
that line are calculated in a manner identical to that for cal-
culating the location of the text insertion point on a mouse
click operation. The entire word becomes one anchor for the
paragraph line segment, while the word defined by the mouse
coordinates when the mouse button is released becomes the
other anchor. Up to two other paragraph line segments can be
implicitly created by the word oriented selection method. If
there is text to the left of the first anchor word, and that
paragraph line had not previously had a style override defined
in it, the text string from the beginning of the paragraph line
to the first anchor point has a style override record created for
it. The values are set to that of the underlying paragraph.

If style overrides had already been created on that para-
graph line, and the anchor word is inside one of them, then
that style override’s end pointer is adjusted to the start of the
anchor word. All other style overrides, if any, to the right of
the anchor word are deleted, as overlapping style overrides
are not permitted. In a similar manner, the text string, if any,
to the right of the last anchor point, up to the line or paragraph
end, can also be defined as a style override. If a mouse click
occurs before a “text style” operation, then these pointers will
be reset. If the panel’s JavaScript detects a user selection of
“text style” from the “Text” menu, the appropriate pop-up
window is drawn and its values initialized from the JavaScript
database. Upon detecting a user completion event (i.e., the
depressing of the enter key), the panel’s JavaScript database
is updated and a call is made to an appropriate build engine
method, with the necessary data and status information
passed as function call arguments. The build engine updates
its internal database and calls the reformat method if neces-
sary. The draw system utilizes these four-dimensional vari-
ables in order to paint the paragraph line segment style over-
ride.

The calculation for the creation or updating of a soft line
break begins with the maximum paragraph width, which is set
at a percentage of the browser screen width. This percentage
is converted to an absolute pixel number based on the web
designer’s screen resolution. When any text entry or text
editing and processing event occurs, a build engine method is
called which calculates the width, in pixels, for the current
paragraph line, based on the character string in the text area
that exists between the previous line end pointer and the
current line end pointer. The font definition(s) that are related
to this character string are applied, and a string width is
calculated. If the string width exceeds that of the maximum
paragraph width, an “OverFlow” reformat method is called.
The overflow reformat method calls a method to determine
the settings for the last word on that line, and that word
overflows to the following paragraph line. All pointers for the
current line, and subsequent lines are updated as necessary, as
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are all pointers and records to paragraph line segments. If the
string width is less than that of the maximum paragraph
width, and the text processing operation was not text entry,
then an “UnderFlow” Reformat method is called. The under-
flow reformat method calls a method to determine the width,
in pixels, for the first word on the next line. If that word will
fit on the current line it is placed there. As before, all pointers
for the current line, and subsequent lines are updated as
necessary, as are all pointers and records to paragraph line
segments. The word oriented selection technique, and the
reformat, database, and draw technologies that support it,
greatly simplify the text editor and produce a run time engine
that is smaller, faster and more reliable.

FIG. 12 shows the operation of the image processing tech-
nology utilized by the build engine (19 at FIG. 3). The process
begins when the panel’s JavaScript detects the user selecting
the “Image” icon from the panel’s tool bar or the comparable
menu choice under the “Image” menu. The appropriate Java-
Script function is called at 95, which draws the define image
pop-up window. The user then selects an image from the file
selection window with the browser, types in the image path-
name for the image file on the local disk, or types in the URL
for the image that exists on a server. The user could also define
a 3D frame for the selected image at this time. Screen shot
FIG. 49 shows a visualization of a collage for the define image
pop-up window and the user’s selection choices under each
tab setting. The user can complete the selection process by
either pressing the Enter Key or clicking on the “Create
Image” icon in the pop-up window. If the Enter Key is
pressed, the pop-up window’s JavaScript Code utilizes the
onKeyDown function, or if a mouse click, the onClick func-
tion, as described in FIG. 7, to recognize the completion
event. An appropriate error checking JavaScript function is
called, which performs a file name error check, a filename
validity check, and a range check to assure that no internal
limits of the build engine are being broken. If the error check-
ing tests are successful another JavaScript function is called
to update the panel’s database, and set the necessary status
variables.

The panel’s JavaScript then calls the appropriate build
engine method, passing the necessary arguments, including
the current internal web page number, the internal number to
be assigned to the image object, the object type, and the
current image style at 96. The build engine then updates its
internal database and sets the necessary status variables. It
also changes the mouse cursor shape to that of an “Image
Create” symbol. In one implementation, the mouse cursor is
shaped like an arrow. The build engine detects a mouse click
event through its “mouseDown” Method at 97. This method
reports to the build engine the exact horizontal and vertical
coordinates of the arrow mouse cursor at the time the mouse
button was pressed, and places these values into its internal
database. The polling process is also handled, as discussed in
FIG. 9. The build engine then asserts the necessary security
permission for reading from the local disk, if necessary, and
attempts to create the necessary image object at the current
mouse coordinates at 98, while checking for any exception
conditions as described in FIG. 10. If no unrecoverable
exceptions are reported, the internal database is updated and
the draw system is called.

The image processing technology supports direct web page
image object interactions at 99, utilizing the communication
technology described in FIG. 6. The build engine first pro-
cesses the mouse event as described in FIG. 7, and places the
appropriate values into a poll enabled JAVA method as
described in FIG. 9. There are two types of direct web page
image object interactions.
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The first occurs by simply selecting the image object with
a single mouse click. A red selection rectangle is drawn
around the image, as are eight attachment points. When the
user has pressed the mouse cursor, the mouse cursor’s shape
changes to that of an anchor, which is a symbol that can be
used when dragging or moving an object. The mouse’s loca-
tion will jump to the origin for the image. In an alternative
implementation, the anchor can be defined by the mouse
location at the time of the mouse drag operation. In either
case, while the mouse is being dragged, the build engine
updates its internal database. The build engine also updates its
poll-enabled methods for communication with the interface’s
polling technology at 100. The JavaScript poller reads these
values, updates the panel JavaScript database, and updates the
panel’s interface objects. In a similar way, placing the mouse
cursor over an attachment point and dragging will result in an
image resizing operation. Screen shots FIG. 50 through FIG.
52 show a visualization of an image dragging operation.
Screen shot FIG. 50 shows the cursor over an unselected
image. Screen shot FIG. 51 shows the screen state after the
left mouse button has been pressed. Notice that the image is
now selected and the cursor shape has changed to the drag
state. Screen shot FIG. 52 shows the screen state after the
mouse has been dragged to the northwest. Notice that the
image stayed selected and moved with the mouse. Screen
shots FIG. 53 and FIG. 54 show a visualization of an image
resizing operation for a normal image. Notice that all eight-
attachment points are drawn and active for the selected image.
Screen shot FIG. 53 shows the cursor over the upper left
attachment point. Notice that the cursor shape has changed to
anorthwest to southeast resize cursor shape. Screen shot FIG.
54 shows the result after the left mouse button has been
pressed over the upper left attachment point and dragged to
the northwest. Notice that the image’s upper left corner is still
under the cursor, the image has resized, and the cursor shape
remained unchanged. For image resizing operations with the
mouse over and mouse down objects, only the east, southeast,
and south attachment points are drawn and active.

The second type of direct web page image object interac-
tion occurs when the panel’s JavaScript code detects that the
user has selected an image object interaction feature from the
panel’s “Image” menu. The appropriate JavaScript function
is called, which sets the necessary status variables, and then
calls the appropriate JAVA method, passing the necessary
values as arguments. The JAVA method then sets its necessary
status variables, changes the mouse cursor shape as appropri-
ate, depending upon the type of direct image operation, and
awaits a direct mouse operation on the image object. Image
rotation is an example of this type of direct image interaction.
In one implementation, direct image object rotation is real-
ized by utilizing the image rotation technology described in
association with FIG. 33 below. Screen shots FIG. 55 and
FIG. 56 show a visualization of an image rotation for anormal
image. Screen shot F1G. 55 shows the user selecting the rotate
command from the “Image” menu. Immediately the cursor’s
shape changes to the rotate (a dual left/right arrow) cursor,
and the selected image’s attachment points disappear. Placing
the cursor on the image and dragging will cause the image to
rotate on an east/west and/or north south axis. Screen shot
FIG. 56 shows the result after the mouse was dragged on an
east/west plane.

Image object interactions are invoked by selecting from the
JavaScript panel, selecting from a JavaScript pop-up window,
and by selecting from a JAVA window object at 101, as
described in FIG. 6. The initial values in the pop-up window
are set from JavaScript’s database. After any user interaction,
JavaScript’s database is updated and the appropriate method
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in the build engine is called with the necessary settings. The
build engine, after updating its internal database, calls the
appropriate image processing method. The image processing
routine then calls the required image filter(s), which then
perform the necessary processing on the image bitmap at 102.

An image filter is a body of code, usually consisting of one
or more digital image processing algorithms, which operate
on an image bitmap, and create a transformed image bitmap.
An image observer can be invoked by the image filter, which
then reports when the image bitmap processing has been
completed. An image observer is a independent process that
monitor’s a particular image processing event, such as the
execution of an image filter or the reading in of an image file,
and reports the status of that process when queried. When the
image observer reports a successful completion, the image
filter can call the build engine’s draw system to display the
transformed image bitmap. This interaction between the build
engine’s image processing method, the image filter(s), the
image observer, and the draw system can occur many times,
depending upon the image processing operation chosen.
Inage animations and image transformations, which are tech-
nologies that rely heavily on image filters, and the image
observer are discussed in greater detail below in association
with FIG. 16 and FIG. 17.

FIG. 13 shows a process for implementing text button,
image and paragraph style settings (20 of FIG. 3). The initial
values for all the settings inside a parent pop-up window and
associated child pop-up windows, for a particular style, can
be set from the JavaScript database at 103. The settings can
include: image object styles, text button object styles and
paragraph object styles.

The following settings can be initialized and changed for
image object styles.

a) The following settings are initialized for all image object
states (Normal, mouse Over, mouse Down) and can be
changed:

(1) resize factor.

(2) rotation factor.

(3) main animation type, speed, number of animation
steps (resolution) and number of cycles.

(4) image processing factors. (brightness, contrast, etc.)

(5) 3d effects and their color values.

(6) web page centering attribute.

(7) web page scaling attribute.

b) The following actions are initialized and can be changed.
(1) sound effects and audio channels.

(2) video files and video channels

(3) text button and image pop ups and their attributes
(See 1.a above and 2.a below.)

(4) click events.

¢) The following transformation settings are initialized and
can be changed.

(1) the initial delay

(2) up to three transformations can be defined with the
following settings:

(a) which image states should the transformation be
from and into.

(b) the speed of the transformation.

(c) any delay before the next transformation.

(3) whether the transformation(s) should occur simulta-
neously with the enter and exit time line animation or
after the enter and before the exit animations.

d) The following time line settings are initialized and can
be changed.

(1) the initial delay before the image object’s appear-
ance.
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(2) the enter animation type, speed, and animation reso-
lution.

(3) the delay after the enter animation and the main
animation.

(4) the exit animation type, speed, and animation reso-
lution.

(5) the initial delay, after the entrance of the parent
object, before the child text button and image object’s
appearance(s).

(6) the child object(s) enter animation type, speed, and
animation resolution.

(7) the delay after the child object(s) enter animation.

(8) the child object(s) exit animation type, speed, and
animation resolution.

The following settings can be initialized and changed for
text button object styles.

e) The following attributes are initialized for all text button
object states (normal, mouse over, mouse down) and can
be changed:

(1) all font specifications.

(2) vertical state.

(3) all color specifications.

(4) 3d effects and their color values.

(5) web page centering attribute.

(6) font processing attributes (available in java 2)

(7) scale, shear, and rotate (available in java 2)

) The following actions are initialized and can be changed.
(1) sound effects and audio channels.

(2) video files and video channels

(3) text button and image pop ups

(4) click events.

g) The following transformation settings are initialized and
can be changed.

(1) the initial delay

(2) up to three transformations can be defined with the
following settings:

a) which image states should the transformation be
from and into.
b) the delay before the next transformation.

(3) whether the transformation(s) should occur simulta-
neously with the enter and exit time line animation or
after the enter and before the exit animations.

h) The time line settings are the same as those defined for
image objects. They also are initialized and can be
changed.

The following settings can be initialized and changed for
paragraph styles. The following attributes are and can be
changed:

1) all font specifications.

j) all color specifications.

k) 3d effects and their color values.

1) web page centering attribute.

m) the look of hot links, including the text and background
colors when the link is active and when the mouse is over
the link.

The reference to JAVA 2 under text button object styles
refer to the most recent version of JAVA released by Sun
Microsystems. This version supports a far more robust two-
dimensional processing capability than JAVA 1.6, including
significant font processing capabilities and the scaling, shear-
ing, and rotation of objects. Currently, most conventional
browsers only support JAVA 1.6. Provisions are made in the
invention so that as the then popular browsers support more
robust versions of programming languages, those new capa-
bilities can be employed to further enhance the capability of
the invention.
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Referring again to FIG. 13, upon detecting the completion
of'editing an image, text button or paragraph style, the panel’s
JavaScript calls a build engine method and passes the required
values. The build engine updates its internal database and sets
any necessary feature flags at 104.

When an image, text button or paragraph object is created,
all the style settings for the currently selected style are applied
by the build engine as part of the definition for the newly
created object at 105.

If a style is changed, all objects on all internal web pages
that are utilizing that style are candidates for being changed to
those new values at 106. Flags are kept for every possible
style setting for each object. If a given object is edited through
the text button, image, or interaction menus or other interface
objects of the panel 400, the flags are set for any setting that
are changed. If that style is subsequently changed, only those
settings that have not had their flags set will be changed for
any given object.

FIG. 14 describes the video and audio file and video and
audio channel processing techniques employed by the build
engine (21 of FIG. 3). A user can select a video or audio
special effect (i.e. user input is provided at 107 that indicates
a video or audio special effect). The method for activating a
video file or video channel is defined in the text button and
image object “mouse over” interactive pop-up windows
described later at FIG. 16. Methods for defining a video object
asa pop-up, or a frozen object, are described with reference to
the text button and image object “mouse down” interactive
pop-up window also described at FIG. 16. Audio files and
audio channels can be defined in both the “mouse over” and
“mouse down” interactive pop-up windows also described at
FIG. 16. The pop-up or a frozen object settings for audio are
also set in the object “mouse down” interactive pop-up win-
dows discussed therein.

As before, the panel JavaScript code initializes any pop-up
windows (where the initial values are set from the JavaScript
database), captures a file or channel name (from the user
input) and performs file and validity error checking upon
detecting a user completion action at 108. The build engine is
then called, receiving the necessary data and status as func-
tion call arguments.

The build engine determines if the audio and video defini-
tion is a file pathname or the URL of a live channel at 109, and
thereafter initiates its exception handling. If the video or
audio definition is a file, the build engine performs the rel-
evant file exception handling checks, and asserts the neces-
sary security permissions. If there were no errors, or the
exception handling error was recoverable, the build engine
reads and links the video/audio file to the database, and plays
the file for user verification at 110. If the video or audio
definition was a channel, the necessary pointers are updated
in the database, and methods are assigned for efficient trans-
mission, at run time by the run time engine, at 111. The ability
of the run time engine to play multiple synchronized audio
and video files and channels simultaneously will be described
at FIGS. 31-35.

FIG. 15 describes the frames, tables, forms and draw
objects technologies employed by the build engine (22 of
FIG. 3) in one implementation of the invention. When the
panel JavaScript code detects a user action to create a
“frame”, “table”, “form” or “draw object” from an appropri-
ate panel interface object, it draws and initializes the appro-
priate pop-up window at 112. Upon detecting a user comple-
tion action by the pop-up window’s JavaScript code, a panel
JavaScript function is called to perform the necessary error
checking and updating of the panel’s database. Panel JavaS-
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cript thereafter calls the appropriate build engine method(s)
passing the necessary data and status values as function call
arguments at 113.

The build engine updates its internal database, sets the
necessary status values, and initializes, as necessary, appro-
priate methods for run time processing. In one implementa-
tion, the build engine includes definitions to map a given
objectinto arelational database. Also available are a full array
of database operations. Support for popular databases (such

34

2: The font typeface, font style, font size, font effect(s), text
color, and text background color can be defined for a text
button object’s “mouse over” and “mouse down” states,
as well as for the text pop-ups associated from both text
button and image objects.

3: Text, image, and video pop-ups can be defined for the
text button and image object’s “mouse over” state.

4: A sound track (file) can be defined for the text button and

image object’s “mouse over” state with the following

as Oracle, Informix, Sybase and DB2) are available on a real 10 choices:
time interactive basis. a. play once when a “mouse over” event occurs.
The run generation technologies, as described later in b. play until a click event while on the object.
FIGS. 24-27, are also implemented for a given frames, table, c. play until the mouse moves off the object.
form and draw object at 114. The run time technologies, as 5: A sound track (file) can be defined for the text button and
described later in FIGS. 28-36, are also implemented for a 15 image object’s “mouse down” state with the following
given frame, table, form and draw object at 115. choices: )
FIG. 16 describes the user interaction settings and technol- a. play once when a mouse click event occurs when over
ogy employed by the build engine (24 of FIG. 3). Depending the ObJe?t~ ) ) ]
upon the type of object currently selected at 116 (if no object b. play until a second click event while on the object.
is selected no user interaction choices will be available) the 29 ¢. play until the mouse moves off the object.
panel JavaScript Code draws an appropriate pop-up window. 6: Both video and sounds can be defined as channels as well
If the selected object was a text button object at 117, or an as files. ) ) ]
image object at 119, both “mouse over” and “mouse down” 7 The text, image, and video pop-ups canbe froz.en (i.e.not
choices will be available from the panel’s “Interactions” disappear when the mouse moves off the object after a
menu. If the selected object is a paragraph, user interaction 23 mouse click event, for both text button and image
definitions can be activated by a double click or a mouse drag objects). ) ]
event being detected by the build engine at 118. 8: Text button and image objects can have one of the fol-
More specifically, appropriate values are set in a poll- lowing click events defined:
enabled JAVA routine. The JavaScript poller reads the values, a.gotoa spemﬁg internal web page.
and draws the appropriate panel menu choices. The “Text 30 b. 2o to the next internal W,eb page.
Style”, “Hot Link”, “Preferences” and “Format” pop-up win- . return to the parent (calling) web page. .
dows can be chosen. If the hot link choice under the panel’s d. go to an external web age. That web page will replace
“Text” menu is selected and executed, the hot link definition the current web page. .
for internal or external web pages is captured by an appropri- e. g0 to an external web page. That web page will be
35 launched into a new window so that both web pages

ate JavaScript function and file pathname error and validity
checking is performed. If either the “Text Style”, “Hot Link”,
Preferences” or “ForTnat” choices under the panel’s “Text”
menu are selected, the panel’s JavaScript draws the appropri-
ate pop-up window. Upon detecting a user completion event,
the panel’s JavaScript reads the values in the pop-up window
and passes the font specification parameters to an appropriate
build engine method as function call parameters. The build
engine then processes this data, calls a reformat method,
updates its internal database, and sets the necessary four-
dimensional variables for communication with the draw sys-
tem.

The normal and “mouse over” foreground and background
colors for the hot link, which were defined in a link look
pop-up window (available under the “Text” menu of the
panel), are utilized by the build engine to draw the hot link.
The build engine performs the necessary exception handling,
and then updates its internal database.

Based on the panel’s JavaScript Code detecting whether
the user chose the “mouse over” or “mouse down” choice
under the “Interactions” menu) at 120, as well as based on
whether an image or text button object is currently selected,
the panel’s JavaScript code draws the appropriate pop-up
window. Initial values for the pop-up windows are set from
the panel’s database at 121 and 122.

In one implementation, the following user interaction’s for
the “mouse over” and “mouse down” states for text buttonand
image objects are supported:

1: 3D Frame, in a specified color, and selected for a speci-
fied 3D appearance, can be defined for text button and
image object’s “mouse over” and “mouse down” states,
as well as for their text, image and video pop-ups.
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will be visible and accessible.

After a user completion action is detected, the panel Java-
Script code performs the necessary file error and validity
checking, updates its database and sets necessary status val-
ues, and then calls the appropriate build engine method, pass-
ing the necessary data values and status as function call argu-
ments at 123. The build engine updates its internal database,
sets the necessary status variables, then draws the appropriate
“mouse over” or mouse down” text button or image object
states. The build engine also plays the sound or video file for
user verification. The run time technology behind the user
interactions will be described in greater detail in association
with FIG. 36.

FIG. 17 describes the image and text button object anima-
tion settings and technology employed by the build engine
(25 of FIG. 3). The panel’s JavaScript code determines which
type of object, and which object number, from the currently
selected object, as reported by the poller at 124. When the
panel’s JavaScript detects a user selection of “Define Image”
or “Animate” from the panel’s “Image” menu, or a user selec-
tion of “Define Button” or “Animate” from the panel’s “But-
ton” menu, it draws the appropriate pop-up window and ini-
tializes the pop-up window’s values from its database at 125
and 126. Screen shot FIG. 57 shows a visualization of one
implementation of the “Text Button Animation Specifica-
tions” pop-up window and the animation settings available to
the user. Screen shot FIG. 58 shows a visualization of one
implementation of the “image animation specifications” pop-
up window and the animation settings available to the user.

When a user completion event is detected, the panel’s
JavaScript code captures the values from the pop-up window
for the animation type, speed, resolution, and number of
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animation cycles at 125 and 126, respectively, and updates its
database at 127. The panel’s JavaScript then calls the appro-
priate build engine method, passing the necessary data and
status values as function call arguments. The build engine
updates its internal database and sets the necessary feature
flags (See FIG. 8.) Linkage to the appropriate animation
method(s) is also set.

A thread object (a thread is an independent asynchronous
program that is multiprogrammed with other threads, are
defined and executed by the invention, by a JAVA Virtual
Machine and by the browser) is created and executed for user
verification at 128. Values are set to integrate the given ani-
mation thread with the object time line technology (See FIG.
19). Values are set at 129 so that when the thread object is
invoked by the run time engine, the appropriate image filter(s)
and animation methods are called. The run time technology
behind image and text button object animations is described
in greater detail in association with FIG. 31 through FIG. 35.

FIG. 18 describes the transformation settings and technol-
ogy utilized by the build engine (26 of FIG. 3). A transfor-
mation is defined as the changing of an object from one state
to another based on a timer control, subject to user settings. In
one implementation, the available states for text button and
image objects are their “normal”, “mouse over”, “mouse
down” and “pop-up” definitions. For text button objects, a
transformation is implemented as the instantaneous drawing
of'one object state while erasing the previous object state. For
images, a transformation is the gradual fading out of the
previous object state, while, simultaneously, fading into the
next object state.

Prior to any user menu selection, the panel’s JavaScript
code already knows the status of any selected object through
the poller mechanism (124 of FIG. 17). This includes what
type of object and the object’s internal identifying number.
When the panel’s JavaScript detects a user selection of
“Transform” from the panel’s “Interactions” menu, it draws
an appropriate pop-up window and initializes the pop-up
window’s values from its database at 130. Screen shot FIG. 59
shows a visualization of one implementation of a “define the
transformation for the text button object” pop-up window and
the transformation settings available to the user. Screen shot
FIG. 60 shows a visualization of one implementation of a
“define the transformation for the image object” pop-up win-
dow and the transformation settings available to the user.
When a user completion event is detected, the panel’s Java-
Script Code captures the values from the pop-up window
based on the object type.

In one implementation, the following settings for text but-
ton objects can be specified:

1. The initial delay.

2. Up to three transformations can be defined with the

following settings:

a. Which image states should the transformation be from
and into.

b. The delay before the next transformation.

3. Whether the transformation(s) should occur simulta-
neously with the enter and exit time line animation or
after the enter and before the exit animations.

In one implementation, the following settings for image

objects can be specified:

1. The initial delay.

2. Up to three transformations can be defined with the
following settings:

a. Which image states should the transformation be from
and into.

b. The speed of the transformation.

c. The resolution of the transformation.
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d. Any delay before the next transformation.

3. Whether the transformation(s) should occur simulta-
neously with the enter and exit time line animation or
after the enter and before the exit animations.

The panel’s JavaScript updates its database at 131. The
panel’s JavaScript then calls the appropriate build engine
method, passing the necessary data and status values as func-
tion call arguments. The build engine updates its internal
database and sets the necessary feature flags (See FIG. 8.)
Linkage to the appropriate transformation method(s) is also
set.

A thread object is created and executed for user verification
at 132. Values are set to integrate this transformation thread
with the object time line technology (See FIG. 19). Values are
set at 133 so that when the run time engine invokes the thread
object, the appropriate image filter(s) and transformation
methods are called. The run time technology behind image
and text button object transformations is described in greater
detail below in association with FIG. 31 through FIG. 35.

FIG. 19 describes the text button and image time lines and
technology utilized by the build engine (27 of FIG. 3). A time
line is an independent asynchronous process that defines the
existence of a given text button or image object. An object’s
time line begins at the time a given web page makes its
appearance, either through an immediate draw or through a
transition animation. In one implementation, an object time
line can be created as an instance of a class, which has a
threadable interface. This instance has its own data structures,
which define the animations, and transitions associated with
the time line definition. An image or text button object time
line can spawn child time lines, at a designated moment. A
complete description of time line technology, and how they
integrate the animation and transformation technologies, will
be described below in association with FIG. 31 through FIG.
35.

The build process begins the time line definition process by
having the panel’s JavaScript determine what is the currently
selected object, utilizing the polling technology at 134.

That is, values for the object” appearance time, animation
type, speed and resolution are captured. When the panel’s
JavaScript detects a user selection of “time line” from the
panel’s “Interactions” menu, it draws the appropriate pop-up
window and initializes the pop-up window’s values from its
database. Screen shot FIG. 61 shows a visualization of a
collage of one implementation of a “define the time line for
the text button object” tabbed pop-up window and the time
line settings available to the user under each tab. Screen shot
FIG. 62 shows a visualization of a collage of one implemen-
tation of a “define the time line for the image object” pop-up
window and the time line settings available to the user under
each tab'. When a user completion event is detected, the
panel’s JavaScript captures the values from the pop-up win-
dow based onthe object type. The currently available settings,
for both text button and image objects, are:

1: The initial delay before the image object’s appearance.

2: The enter animation type, speed, and animation resolu-
tion.

3: The delay after the enter animation and the main anima-
tion.

4: The exit animation type, speed, and animation resolu-
tion.

5: The initial delay, after the entrance of the parent object,
before the child text button and image object’s appear-
ance(s).

6: The child object(s) enter animation type, speed, and
animation resolution.

7: The delay after the child object(s) enter animation.
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8: The child object(s) exit animation type, speed, and ani-
mation resolution.

The panel’s JavaScript updates its database at 135. The
panel’s JavaScript then calls the appropriate build engine
method, passing the necessary data and status values as func-
tion call arguments. The build engine updates its internal
database and sets the necessary feature flags (See FIG. 8.) A
build engine method then processes all the data related to this
object. The object’s animation settings, if any, are integrated
into the timeline at 136. The object’s transformation settings,
if any, are also integrated into the timeline. If an image object,
any transformation animation may be executed simulta-
neously with the appearance and/or exit animations, depend-
ing upon the settings. Finally, a multi-level object thread
definition is created and executed for user verification. Values
are set at 137 so that when the run time engine invokes the
thread object, the appropriate image filter(s), animation meth-
ods, and transformation methods are called.

FIG. 20 describes the web page transition animations, time
line settings and technology utilized by the build engine (28
of FIG. 3). When the panel’s JavaScript detects a user selec-
tion of “Define” from the panel’s “Webpage” menu, it draws
the appropriate pop-up window and initializes the pop-up
window’s values for the current web page from its database at
138. Screen shot FIG. 63 shows a visualization of one imple-
mentation of the “define the current web page settings” pop-
up window and the web page settings available to the user. In
the implementation shown, the choices supported include:

1: The web page delay time (which is the delay, after the
completion of the last object time line, to the loading of
the next web Page).

2: The transition animation, which can include a random
animation choice. This is the animation applied to the
web page when it is loaded and to the previous web page
as it departs.

3: The number of animation frames per second, which
effectively is the resolution of the transition animation.

4: The number of animation frames, which effectively
defines the time expected for the transition animation to
complete.

5: The web page’s background color. This setting will
override the generic setting for the web site, defined in
FIG. 21a.

6: A web page boarder. This boarder, if selected, will also
override the setting for the web site, defined in FIG. 21a.
The boarder can be drawn with a 3D effect, taking the
background color, and applying a transformation so that,
to the human eye, a lighter and darker shade of that color
will be drawn appropriately to create a 3D effect.

7: The web page’s background pattern. This setting will
override the generic setting for the web site, defined in
FIG. 21a.

The panel’s JavaScript updates its database at 139. The
panel’s JavaScript code then calls the appropriate build
engine method, passing the necessary data and status values
as function call arguments. The build engine updates its inter-
nal database and sets the necessary-feature flags (See FIG.
8.). The web page time line is synchronized with its object
time lines by an appropriate build engine method at 140. The
web page’s appearance delay and transition settings are inte-
grated into the web page time line. Thereafter, a single-level
object thread definition is created. Values are set at 141 so that
when the thread object is invoked by the run time engine, the
appropriate animation methods and object time line threads
are called. Again, the run time technology behind web page
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transition animations and web page time lines is described in
greater detail below in association with FIG. 31 through FIG.
35.

FIG. 21a describes the file operations supported by the
build engine (294 of FIG. 3). In one implementation, the file
operations supported include:

1: “Save” at 142 or “Save As” at 143. If the selection from
the panel’s “File” menu is to “Save” as a web page, the
current browser screen height percentage value is sent to
the build engine. The build engine updates its internal
database and the build process is completed. Thereafter,
the run generation process is executed. (See FIG. 24
through FIG. 27.) If the selection is to “Save As” a
template for the run generation process is also executed
but the generated files are placed in the template direc-
tory. If the selection is to save as a banner or custom
application, those absolute screen dimensions are sent to
the build engine and its internal database is updated and
the run generation process is executed.

2: “New” at 144. A test is made by the panel’s JavaScript
code to see if any user input has been processed and not
saved. If so, the user is asked whether this data should be
saved. If so, and if the selection is to “Save” as a web
page, the build process is completed and the run genera-
tion process is executed as described above. If the selec-
tionis to “Save” as a template the run generation process
is executed but the generated files are placed in the
template directory as described above. The panel’s Java-
Script code then reinitializes its database and calls a
build engine method that reinitializes the build engine
database.

3: “Close” at 145. A test is made by the panel’s JavaScript
to see if any user input has been processed and not saved.
If so, the user is asked whether this data should be saved.
If'so, and if the selection is to “Save As” a web page, the
build process is completed and the run generation pro-
cess is executed. If the selection is to “Save As” a tem-
plate the run generation process is executed but the gen-
erated files are placed in the template directory. The
panel’s JavaScript then terminates the build process.

4: “Open” at 146. A test is made by the panel’s JavaScript
to see if any user input has been processed and not saved.
If so, the user is asked whether this data should be saved.
If'so, and if the selection is to “Save As™ a web Page, the
build process is completed and the run generation pro-
cess is executed. If the selection is to “Save As” a tem-
plate the run generation process is executed but the gen-
erated files are placed in the template directory. The
panel then initiates the dynamic web page resizing tech-
nology as described in FIG. 22 below for the open re-
initialization mode.

5:“Apply” at 147. A template is applied to the existing web
site that is being processed by the build engine. The web
page and style record definitions of the template replace
those of the existing web site. The web page objects of
the template are added to the web page objects of the
existing web site.

6: “Web Site at 148. The web designer can define settings
that will be applied to all web pages in the web site. In
one implementation, the web site applications supported
include:

a: web page. The web page height can be set, as a
percentage, larger than the browser window for long
vertically scrolled web pages.

b: Standard banner sizes.

c: Custom. (The user can define any arbitrary web page
size and resolution)
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Screen shot FIG. 63 shows the generic web site setting
choices presented to the user in one implementation of the
invention.

FIG. 215 describes the view operations supported by the
build engine (294 of FIG. 3). In one implementation, the file
operations supported include:

1: “Normal” at 149a. This is the default file mode in which
the interface and the build engine are processing user
input as described in FIG. 5 through FIG. 23 above.

2: “Preview” at 1495. The build engine runs the web site off
its internal database. The web site will perform in an
identical manner as if it had gone through the entire run
generation and run time process, but it is being executed
on the web designer’s computer.

3: “Play” at 149¢. The build engine runs the web site off an
external database in a separate browser window. The
web site will perform in an identical manner as if it had
gone through the entire run generation and run time
process, but it is being executed on the web designer’s
computer.

4: “Zoom” at 1494. The dynamic web page resizing tech-
nology (see FIG. 22 below) is first executed. When the
engine is fully reinitialized, and the engine has gone to
the current web page, the page and all its objects are
drawn to the scale as defined by the zoom level. All
object coordinates and sizes are automatically scaled
appropriately because they are always defined with vir-
tual screen values, even when the web page is being draw
in the “normal” view.

FIG. 22 describes the dynamic web page resizing technol-
ogy supported by the build engine. If a user selection of the
“Open” command from the “File” menu is detected by the
panel at 500, the panel calls an engine method to read selected
contents from that web site’s external database file.

In one implementation of the invention at 506, the engine
reads the web page width and length fields, as well as the
background color or background image definition for the first
web page of the Web Site. The engine then creates a build
engine HTML definition file based on these specifications,
and writes this file either to the local disk or the server,
depending upon the origination of the build tool.

At 502, if a user completion event occurs inside the web
site JavaScript pop-up window, which had been activated
when the user selected the “Web Site” command from the
“File” menu, the panel determines if the web site page size has
been changed. If so, the panel calls an engine method for
processing.

Similarly, at 504, if a user selection of a “Zoom” command
from the “View” menu is detected by the panel at 504, the
panel also calls an engine for processing.

In both the cases at 502 or 504, in one implementation of
the invention, the engine writes out a checkpoint record at 508
that is similar to that of a “Websitename”.dta “database file
(See FIG. 24). But is given the temporary checkpoint Web-
sitename. The engine then creates a build engine HTML
definition file based on these specifications, and writes this
file either to the local disk or the server, depending upon the
origination of the build tool.

In one implementation of the invention at 510 the engine
terminates itself, by stopping all of'its threads. Meanwhile the
interface writes out four cookies onto the local disk which
define the following:

1: The re-initialization mode. (Either Open or Checkpoint).

2: The current web page number when the resizing event
occurred.

3: The Web Site Name. (The checkpoint name if in check-
point mode)
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4: The zoom level.

The interface then terminates itself by executing the Java-
Script “parent.Jocation.href” command, which causes the
build engine parent HTML frame file (PFF) to be reloaded
(See FIG. 5).

In one implementation of the invention at 512 the re-ini-
tialization process begins. The PFF cause both the panel and
the build engine to be reloaded and activated. The panel then
reads the mode cookie. If the mode is either open or check-
point, the interface reads the web site name, page number and
zoom level cookies, then resets the mode cookie to the ini-
tialize state for subsequent operations. The interface then
calls an engine method to read the external database, and then
to return the necessary values from that database in order to
update the interface’s database. Finally the engine calls two
engine methods in order for the engine to go to the correct
current web page and draw that page at the now current zoom
level. Normal processing can then resume.

Run Generation Process

FIG. 24 through FIG. 27 describe the run generation pro-
cess. This process starts when the build process detects that
the user is finished defining the web site (user has saved the
web site and invokes the run generation process), and con-
cludes with the actual uploading of all the necessary web site
run time files to the user’s server.

FIG. 24 describes the techniques employed by the build
engine for the creation of the external database, and the secu-
rity and optimization techniques that support this process (30
of FIG. 4).

When the panel’s JavaScript Code detects a user selection
of““Save” or “Save As” from the panel’s “File” menu, it draws
the appropriate pop-up window and initializes the pop-up
window’s values for the current web page size as had been
defined at FIG. 5 and passed to the build engine. The panel’s
JavaScript in the “save the web page/template” pop-up win-
dow detects a user completion event at 150 (i.e., the designa-
tion of a user’s web site name followed by the enter key), and
calls the appropriate panel JavaScript function. More specifi-
cally, after completing the appropriate validity checks, the
function calls the appropriate JAVA build engine method,
passing as a function call argument the user defined “Web-
sitename”. The build engine method checks for the existence
of'a “Websitename”.dta file, and, if so, posts that result into a
poll-enabled method return value. The poller checks that
value, and if set to true, calls a JavaScript function which
draws a pop-up window asking the user to confirm whether
the existing web site definition should be overwritten or not.
This JavaScript function also calls an appropriate build
engine method to reset the return value to false in order to be
initialized for the next possible “Save” operation.

Once this verification process is completed the build
engine begins the external database creation process at 151,
which will vary depending upon the security manager of a
given browser at 152. See FIG. 5 for a detailed description of
the browser security manager alternatives. If the browser’s
security manager allows for local disk file creation, the build
engine calls a method, which asserts the necessary security
policy permissions to create and write a file. If not, the build
engine calls the necessary method to create and write a file on
the user’s server.

The external database contains, as its first record, a
“Header” record, which contains can include the following
information:

1: A file format version number, used for upgrading data-

base in future releases.
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